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 ABSTRACT 
Over the last few years the ASA determined KM as a priority to assist with 
reducing knowledge loss, realising information assets and reducing work 
duplication by attempting to implement IKM tools and strategies. This research 
employed a pragmatic viewpoint, using a mix of both quantitative and 
qualitative methods to check reliability, to ensure validity while undertaking 
the task of implementing the IKM tools. Using a case study strategy and action 
research was justified, as to be pragmatic the researcher needed to understand 
the extent of the problem within a specified context. 
The research discussed in this thesis, provides a new framework for 
implementing KM tools; focusing on the NSO category, which the case study 
organisation falls into. The literature agrees enlisting influential members onto 
the project is vital for success; however, the findings suggested that success was 
not only tied to this buy-in alone, but also to the organisation’s ability to retain 
these members for the duration of the project. The research proposed the use of 
a newly developed tool within the new framework, as an approach to reduce 
the time it takes to undertake traditional social network analysis of the 
organisation, as it became clear that there was a need for a method of producing 
updated results of the SNA, which would span the length of long projects within 
organisations with significantly high staff turn-over rates.  Privacy was given as 
a factor to consider the in literature; however, the findings from this study 
indicated that a majority of the participants were comfortable with the system. 
Email knowledge extraction, and email social network systems are not new 
concepts, however this research presents EKESNA; a novel tool that combines 
both concepts in a way that allows for the continuous discovery, visualisation, 
and analysis of knowledge networks around specified topics of interest within 
an organisation; linking conversations to specific expert knowledge. EKESNA’s 
continuous discovery of the organisation’s knowledge network affords 
members up-to-date data to inform business process reengineering. This is a 
potentially ground breaking new tool that has the possibility of transforming 
the KM landscape in NSOs as well as a whole range of other kinds of enterprises. 
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1. Chapter One: Background 
1.1 Introduction to Knowledge Management (KM) 
Knowledge Management is: 
[...] a systematic effort to enable information and knowledge to grow, 
flow, and create value. The discipline is about creating and managing the 
process to get the right knowledge to the right people at the right time 
and help people share and act on information in order to improve 
organisational performance (O'Dell & Hubert 2011, p.2). 
The introduction of KM in the early 1990’s was focussed on Information 
Systems and Information Technology (IT). According to J-C Spender cited in 
Grant (2011, p.117) “KM has risen in importance and managerial fashionability, 
the hype and confusion has multiplied, leading some to argue that KM is a fad of 
little long-term significance”. Kebede (2010) explains that within the knowledge 
spectrum, KM is the logical increment to information science; given that on a 
continuum, information is the object of focus and it runs from data, to 
information, to knowledge. The author explains further that because many 
professionals within information science failed to play influential roles in the 
development of KM for diverse reasons including; lack of understanding of skill 
sets required, lack of adequate exposure, lack of readily available techniques, 
frameworks and tools, and lack of opportunities to participate actively in KM 
initiatives within organisations, opportunities were available for other 
professions to influence “developments in KM in the direction that is in line 
with their traditions and perspectives” (ibid p.418-419). 
“Between 1998 and 2008 there was a significant change in focus within the 
academic knowledge management literature, with there being both a significant 
decline in the proportion of papers on IS/IT-related issues, and a simultaneous 
increase in the proportion of papers on people-related issues” (Hislop 2010, 
p.785). This change may have resulted from the perceived failure in the 
promised potential of expert systems, in which many organisations invested 
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large capital, at that period. Focus began to shift towards people-related issues, 
resulting in statements made at the time highlighting the “need to squeeze more 
from employees as the driving force behind knowledge management. It rests on 
the principle that in the information age a company's capital assets are the skills 
and know-how of its employees rather than the buildings, plants and 
equipment” (Your biggest asset is your workforce 2000). The new focus argued 
that KM needs to be more people-centred as there is more of a “reliance on the 
employee not the organization-to create, share, rate, and consume content” 
(O'Dell & Hubert 2011, p.7), but “Knowledge workers spend from 15% to 35% 
of their time searching for information” (Feldman 2004), this issue reiterates a 
need for technology to reduce the information seeking time and efforts. 
There has been a “phenomenal growth of information-based services and online 
systems over the last decade, and the growing recognition of information as a 
primary resource and tradable commodity” (Buchannan and Gibb 2007, p.160). 
“Information is universally recognised as the most important strategic asset 
that an organisation can own” (Henczel 2001, p. xxi). Therefore, in today’s 
environment it is imperative for organisations to have “accurate, relevant and 
timely information to remain on top and be competitive” (Horton 1991, P19). 
Some companies have recognised the importance of KM and introduced their 
own tools. For example, Xerox created a KM tool, Eureka Practise, whereby 
engineers recorded lessons learnt, BP Amoco created an expertise directory 
named Connect, and Accenture introduced Lotus notes (Madanmohan 2005, 
p.4-7). Even though KM has proven benefits, there are still some organisations 
today that have not come across the terminology. There are key challenges that 
organisations have to overcome in order to manage knowledge. Davenport and 
Prusak (2000, p.40-41) say there are three contributing factors towards the 
inefficiency of KM within an organisation:  
1. Incompleteness of information – Firms realize they do not know where 
to find their own existing knowledge 
2. Asymmetry of Knowledge – e.g. Marketing may have extensive 
knowledge about a particular set of customers that Sales needs but lacks.  
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3. Localness of knowledge – People will accept whatever knowledge the 
person in the next office may have rather than deal with the effort and 
uncertainty of searching for it. 
An employee in a case study on KM at Qantas highlighted that there can also be 
a complete “lack of its (KM’s) importance” (Baumard 1999, p.131).  
Within large organisations “it is likely that services and systems for handling 
information will be developed separately within autonomous companies” (Orna 
2004, p.60), therefore this highlights a further issue. In “many organisations 
(they) are structured in such a way that the business units operate 
independently of one another yet they rely on similar information resources” 
(Henczel 2000, p.210). This highlights that some organisations may be 
unnecessarily reinventing the wheel and not be aware that the information is 
already there. This is similar to Davenport and Prusak (2000) Asymmetry of 
Knowledge mentioned above and is referred to as Silo mentality by Dyhouse 
(2010, p.43); which “causes opportunities to be missed, work to be duplicated, 
and invaluable knowledge to be hidden because organisations believe they have 
a vested interest in maintaining secrecy”. Kebede (2010, p.422) concludes that 
people within the profession of Information Science need “to fully 
embrace…nurture…develop and exploit (KM) to meet its professional 
contributions”. 
Lee and Lee (2007) suggest that people, process (i.e. socio-organisational 
factors), and information technologies represent crucial capabilities affecting 
knowledge management performance; Figure 1 depicts the synergy of these 
elements, but also highlights technology as the focus of this research. 
Technology is regarded as a useful tool because it “enables new knowledge 
behaviours” (Madanmohan 2005, p.2), the author however, reminds that 
“technology is not the panacea for a KM practise, though an easy-to-use 
knowledge-sharing infrastructure is an important enabler” (Madanmohan 
2005, p.1). O'Dell & Hubert (2011) and Madanmohan (2005) both agree that 
technology needs to be people-centric rather than a stand-alone solution. 
Madanmohan (2005) explains that technology on its own does not motivate 
employees to share information and knowledge, “nevertheless, it has been an 
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important dimension in our efforts to demonstrate the multiple possibilities of 
KM to our people, draw them to the movement, and help keep them committed” 
(p.2). 
 
 
 
 
 
 
 
1.2 Introduction to the Amateur Swimming Association (ASA) 
“The ASA has been in existence since 1869. It was the first Governing Body of 
swimming to be established in the world and today remains the English 
national governing body for swimming, diving, water polo, open water, and 
synchronised swimming” (About Us, n.d). The ASA supports an estimated 1388 
affiliated swimming clubs, as well as organising events and competitions 
nation-wide. The ASA up until 2010, was located at Harold Fern House which 
was previously the office of the Penguin Ladybird Books (ASA Induction Manual 
2012), whilst this was given as the main location, its operations were spread 
across 3 different buildings in Loughborough town centre. 
Factors such as cost, logistics, efficiency, communication and growing 
operations, meant that today the headquarters is based in SportPark at 
Loughborough University, providing a central location housing its activities in 
the region. The ASA “has moved on considerably since its foundation and is now 
a vibrant modern governing body providing leadership to the industry of 
swimming” (About us, n.d). 
Figure 1: KM and research view focusing on technology 
 
  
People 
Technology 
Process 
  Page 5 
 
 
 
 
According to the last annual reports, the ASA payroll highlighted 245 employees 
for 2012, down from 362 in the previous year (The-ASA-Annual-Report-March-
2011-March-2012 [n.d], p.56), when including volunteers, the figure is given as 
well over 300 within its 8 regional offices. The ASA consist of 6 divisions; 5 of 
which are at the headquarters, and 8 regional offices. Figure 2 provides a 
pictorial representation of the ASA’s regional coverage, as information sharing 
is the main focus; the map better illustrates the effort that is required to 
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Figure 2: ASA Regional coverage 
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generate, store and transfer information across a geographically dispersed 
organisation, and Table 1 provides the division departments, which further 
illustrates the diversity of information and knowledge that exists within the 
ASA. 
The ASA consists of six divisions (including the 8 regional offices) which are 
divided up into departments and these are listed below: 
DIVISIONS AND RELATED DEPARTMENTS 
English 
Programmes 
Operations Legal Marketing and 
Communications 
World Class Regions 
Health & 
Participation 
Administration 
& Compliance 
Human 
Resources 
Events Coaching East 
Learn to 
Swim 
Business & 
Systems 
Legal In House Design Disability 
Swimming 
East 
Midlands 
Research & 
Insight 
Facilities  Marketing Diving London 
Talent Finance  Media Sports 
Science 
North East 
Workforce 
Development 
Institute of 
Swimming 
 Sponsorship Synchronised 
Swimming 
North West 
 Membership  Swimming Times Water Polo South East 
 National Sales  Web  South West 
     West 
Midlands 
Table 1: Divisions and Related Departments 
Over the next few years the ASA has determined KM as a priority to assist with 
reducing knowledge loss, realising information assets and reducing work 
duplication by implementing IKM tools and strategies; some of this awareness 
is down to the findings obtained from the survey below. 
An employee survey carried-out at the ASA indicated that (People Insight 
2009): 
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 38% of employees said communication between teams was poor (30% 
neither agreed nor disagreed) 
 22% of employees said they did not always have the right amount of 
information that they needed to carry out their job well. 
 87% of employees said they had the knowledge and skills they needed 
to do their job 
 
The ASA are a National Sport Organisation (NSO), NSO’s “are not-for-profit 
organisations (NPO) that are responsible for the development of their particular 
sport in their own country” (O’Reilly and Knight 2007, p.264). Although “NPO’s 
are knowledge-intensive organisations” (Lettieri et.al. 2004, p.17), “studies that 
look specifically at sport organisations are scarce in the literature... (as) NPO’s 
in general often lack the resources to embark on major supply-side initiatives 
(e.g. data warehousing, intranet, web boards)” (O’Reilly and Knight 2007, 
p.270). 
O’Reilly and Knight (2007) paper was the only paper found by the researcher 
on KM within a NSO, Triathlon Canada. The organisation indicated that it “has 
experienced tremendous growth since the 1990’s (and) communication 
challenges have become more of a problem with breakdowns and inefficiencies” 
(p.273). As a result, the organisation has “worked to implement a number of 
solutions (that could be classified as KM) to alleviate these challenges including 
a network of e-communication and the adoption of a database-driven website 
launched in 2002, whose success has been limited” (p.273). 
Furthermore, the only research into KM in the third sector a.k.a. voluntary 
sector, reported in the literature was the charity Oxfam, who consider KM as a 
project and have “six people... representing senior staff from the different 
divisions within the organization... and are seen as the champions to promote 
knowledge management within their respective divisions” (Stephen 2001, 
p.108). There appears to be a gap in the literature and the researcher has been 
provided with a unique opportunity to carry out research with the ASA and 
publish the outcomes. 
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1.3 Current KM initiatives at the ASA 
There seems to be a growing awareness of KM at the ASA, judging from early 
observations made by the researcher; there have been and still are several 
developments taking place which should have a positive impact on KM. Some of 
these developments are listed below: 
 Meet the Team: here each department at the ASA organises events or 
open days, where other employees can attend to better understand what 
they do as a department and how they are connected to the rest of the 
organisation. 
 The Human Resources department started emailing a document to all 
employees, introducing new starters who have joined the organisation 
over the last month; this has now been taken over by the Internal 
Communications team who include the information as a section on the 
weekly staff e-news. 
 A Customer Relationship Management (CRM) system was implemented 
to help the regional offices better manage leads and key contacts; 
training courses are available to staff who require the use of the system. 
 A new Internal Communications Officer role was created to assist with 
improving communication across the organisation. 
 Training sessions named FISH are being rolled out to assist with 
engendering an organisational culture, values and beliefs. 
 Staff have been encouraged to create and share knowledge using Pebble 
Pad. 
 An online membership system has been implemented, where members 
of the ASA can update their own personnel records. 
 
There are several department specific databases that were identified at the ASA 
by the researcher in the first year: Integra; which was originally designed for 
the membership team, Exchequers; which is a standalone system for 
accounting, Parnassus; which is used by the Awarding Body and several others 
used by the IoS team and other departments. Although databases exist at the 
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ASA, there appeared to be few links between them and this ultimately leads to 
duplicated efforts in terms of inputting and keeping data records up to date, this 
was expressed by senior management as well as IT heads to the researcher; for 
this there seems to be awareness and agreement to remedy the situation. 
 
The previous section highlighted the results of the staff survey conducted in 
2009, which prompted ASA’s awareness to the need for KM initiatives. A similar 
survey was carried out in 2013, and on the three points mentioned, the (People 
Insight 2013) survey results suggested the following; 
 
 41% of employees said communication between teams was poor (31% 
neither agreed nor disagreed), which represents a 3% and 1% increase 
respectively.  
 27% of employees said they did not always have the right amount of 
information that they needed to carry out their job well, which 
represents a 5% increase. 
 85% of employees said they had the knowledge and skills they needed 
to do their job, which represents a 2% decrease. 
 
The above findings and the preceding section provides a background for the 
research project; setting the scene, and also highlights some justification and 
importance for the success of the research. The aim and objectives of the project 
are therefore discussed in the following section. 
 
1.4 Research Aim and Objectives  
The overall aim of the project is to improve information and knowledge sharing 
within the ASA; providing a framework for implementation of IKM tools in 
organisations, as well as contributing to KM literature on NSO’s. In order to 
achieve this, the following proposed objectives will need to be addressed: 
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1. To conduct an extended critical literature review  
1.1 To review current literature, research and techniques on Knowledge 
Management (KM). 
1.2 To identify case studies on the use of technology for KM, in public, 
private and not-for profit organisations that have been discussed in 
academic literature. 
1.3 To review literature on a variation of IKM technological tools, including 
but not limited to Expertise locator, Electronic Document and Records 
Management (EDRM) systems, and the efficiency of taxonomy/ontology 
generation within organisations. 
1.4 To monitor and critique current work in the area of KM, especially in 
terms of technological advancements and implementation. 
1.5 To identify Knowledge Sharing barriers in literature and relate them to 
those highlighted at the ASA. 
 
2. To evaluate the current state of KM at the ASA 
2.1 To analyse the organisation structure and culture.  
2.2 To investigate the types of information and knowledge that is created, 
stored, utilised and distributed; necessary for selecting tools appropriate 
for managing them. 
2.3 To identify current initiatives implemented within the ASA to improve 
KM. 
2.4 To compare findings with research carried out within other 
transforming organisations. 
 
3. To utilise social network analysis methods to identify potential key 
stakeholders to champion the project 
3.1 To identify social knowledge networks and key experts at the ASA by 
conducting a Social Network Analysis (SNA). 
3.2 To identify and support champions to deliver and communicate the KM 
initiatives. 
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4. To explore improvement opportunities in terms of taxonomy/ontology 
generation, knowledge networking, and information seeking, provided 
by KM tools such as the Email Knowledge Extraction (EKE) system. 
4.1 To develop small and subsequently larger scale pilots of the EKE system 
at the ASA. 
4.2 To capture and make information of expertise readily available at the 
ASA using EKE to construct an expertise directory. 
 
5. To produce a new CMS implementation framework and evaluate the 
impact made on KM at the ASA as a result of the technological tools 
implemented. 
5.1 To compare the methods of EDRMS deployment within the ASA, against 
other organisations reported in literature. 
5.2 To develop new or improved framework for EDRMS implementation in 
organisations. 
 
6. To enhance and foster continuity of the KM project at the ASA. 
6.1 To communicate success stories through internal communications. 
6.2 To provide documentation for KM tools training at induction days for 
new employees. 
6.3 To identify a road map for future success of KM at the ASA. 
6.4 To identify champions that can ensure sustainability of the project. 
6.5 To provide recommendations for future KM success at the ASA. 
 
 
 1.5 Research Structure 
Figure 3 provides a pictorial representation for the proposed flow of the 
research; the arrows highlight sections that contribute directly to others, each 
section is colour coded according to its necessity within the research year. In 
the first year, the researcher focused on sections including, but not limited to; 
Background, Literature Review and the Research Methodology, these sections 
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along other research training activities carried out during the first year, 
provided the foundations for the second year. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The researcher then focussed on designing and conducting data collection 
including but not limited to; interviews, surveys, observations and focus groups. 
Figure 3: Research Structure Flow Chart 
Research 
Chapter 8: 
Discussion 
Chapter 5: 
Introducing EKE 
into the ASA for 
discovering 
organisation 
expertise EKESNA Trial 
Chapter 1: Background 
Chapter 2: Literature Review 
Chapter 3: Research Methodology 
Findings & Analysis 
Chapter 9: Conclusions 
and Recommendations 
FAM / EKE Redesign + SNA  
Chapter 4: Assessing 
Knowledge Sharing 
Exploiting Social 
Network Analysis 
Chapter 6: 
Using EKE to 
Develop ASA 
Taxonomy 
EKE Pilot SNA 
Chapter 7: New 
implementation 
Framework 
SNA Analysis 
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This was also used to evaluate the data obtained from each investigation which 
fed back into more investigations, hence the use of double headed arrows in the 
figure. As time moves, so does the body of knowledge, hence constant review of 
the literature was required throughout the research as well as interpreting test 
results and producing published papers, as new knowledge required the 
researcher to keep up-to-date with the literature around the topic. In the final 
year, the research results and interpretations were used to write up the 
corresponding chapters, prepare the new ECM implementation framework, 
provide overall discussion of the research, write-up the conclusions and 
recommendations, and compile the final research thesis. 
 
1.6 Summary 
This section provides the reader with an introduction to the proposed research. 
An introduction to the subject of information and knowledge management is 
presented, highlighting the current increase in organisations awareness of its 
potential benefits. Initial search into KM with NGO’s, particularly within 
national sports organisations did not return many results, which prompts a 
need for the proposed research. A brief introduction of the ASA was provided to 
set the scene of the research for the reader; the ASA represents a multi-regional 
and multi-divisional national sports organisation, which has identified a need 
for implementing KM initiatives to improve the organisation, and this provides 
a good opportunity to explore the identified gap in literature. Finally, the 
section provides the reader with the proposed aim and objectives which need to 
be undertaken in order to complete the research, and this is further discussed 
in terms of yearly research commitments. The next section provides the reader 
with detailed literature identified within the scope of the proposed research. 
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2. Chapter Two: Critical Literature Review 
 
This chapter will provide the reader with an understanding of the broad subject 
scope of the research; topics which are considered by the researcher as directly 
shaping and justifying the research aim and objectives are addressed. The 
chapter begins by providing a background context to the general definitions and 
principles of knowledge management, and is quickly followed by literature that 
is related to the research focus of knowledge sharing. 
 
2.1 Data, Information and Knowledge 
Fahey & Prusak (1998) suggest in their paper that the first and deadliest sin of 
knowledge management is not developing a working definition of knowledge; 
which directly contributes to knowledge management initiative failures within 
organisations. How can you manage something which you cannot properly 
define one might ask; Davenport & Prusak (2000) suggest that real emphasis 
should be made on the difference between data, information and knowledge, as 
this mistake of interchanging these terms has resulted in organisations 
spending enormous amount of resources on technological, and other initiatives 
which did not deliver what they thought they would be getting. Kalkan (2008) 
supports this, suggesting that if organisations do not develop a working 
definition of knowledge, utilisation of knowledge resource will be difficult, and 
organisations will substitute things such as data warehousing plans or 
advanced IT programs for knowledge management initiatives. This can actually 
be seen in the case study of MKS by Lam (2005); looking through the failure of a 
knowledge management initiative carried out by an Indian consultancy firm, 
although culture was given as the major contributing factor for the failure, the 
author identified there was also a mismatch in the definition of knowledge, 
which is highlighted when the Chief Technology Officer (CTO) took charge as 
the knowledge manager, and focused on technologies suitable for data and 
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information management but not knowledge. The case shows how 
organisations without a proper definition of knowledge can lose money, time 
and trust in so called knowledge initiatives because of improper definition of 
the terms. 
The implications for a researcher would therefore be one of making distinctions 
between the definitions of data, information and knowledge; this ultimately 
clarifies the initiatives which concern each individual term. Data therefore are 
“a set of discrete, objective facts about events; in an organisational context data 
is most usefully described as structured records of transactions” (Davenport & 
Prusak 2000, p.2). “The amount of data stored in the world’s databases doubles 
every 20 months” and Davenport & Prusak (2000) explain that this volume 
makes it difficult to identify which single instance is most important within. 
Data when processed within a given context however, helps to inform decisions; 
the authors explain that data is the “essential raw material for the creation of 
information” (p.3), but it has little meaning to an organisation on its own. 
There seems to be some confusion in the definition of information and 
knowledge, the terms have been used interchangeably which may result in 
ineffective management initiatives. Information is “data endowed with meaning, 
reliance and purpose” (Jashapara 2011, P18), Drucker (2001) defines 
information, simply as data that is put into context; both definitions highlight a 
movement in stages from one form to the other suggested in Figures 4 and 5. 
The definitions given reflect Clarks’ understanding continuum in Figure 4, as it 
presents information as a “connection of parts” that is “absorbed” and needed 
for “doing” something. The latter author explains that information needs to be 
understood by the recipient for the transformation to be valid. Other authors 
highlight that information simply implies transfer (i.e. the process of 
informing), and Boone (2001, P22) argues that “the most current information in 
an organization resides in the minds of trusted colleagues”; this definition 
however, clashes with the differentiation being attempted within the 
understanding continuum and the knowledge pyramid, but its logic is presented 
to the reader in the section addressing the types of knowledge. 
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Knowledge, like leadership, has diverse definitions because of its 
interdisciplinary nature, but the scope has been given to include information 
management, sense making, and tools and techniques that facilitate 
socialisation and sharing of expertise, skills, or experiences. Using the 
knowledge pyramid, knowledge results from processed information, O'Dell & 
Hubert (2011, p2) state that it is “information in action”; “actionable 
information which allows us to make better decisions” (Jashapara 2011, P18). 
 
 
 
 
 
 
 
 
 
 
 
It can only be referred to as knowledge when people take information and use 
it, hence while information in itself maybe actionable, it must be deployed for 
problem solving or value generation for it to transform to knowledge; Figure 4 
further highlights the differentiation by classing information and knowledge as 
terms occurring in the past and present respectively. The “Knowledge stairs” 
presented in North (1999, p.6) and Clark’s “Understanding Continuum” also 
show how adding context to information creates knowledge (“formation of a 
whole”) that can be used for a purpose. A useful explanation is found in Webb 
(1998, p.3), who defines knowledge as ‘an intellectual concept, referring to the 
condition of knowing or understanding something’. Wisdom which is the final 
Figure 4: Clark's Understanding Continuum: Cited in Hey (2004, p.3) 
 
Past 
Future 
 
Data 
Information 
Knowledge 
Wisdom 
C
o
n
te
x
t 
Understanding 
Researching Absorbing Doing Interactin
g 
Reflecting 
Gathering 
of Parts 
Connection 
of Parts 
Formation 
of a Whole 
Joining of 
Wholes 
  Page 17 
stage in the pyramid is defined as the “ability to act critically or practically in a 
given situation” (Jashapara 2011, P19). Figure 6 represents the amalgamation 
of the knowledge pyramid and the understanding continuum. The 
understanding continuum shows that it relates to the future and involves the 
joining of wholes by reflecting; hence wisdom suggests potential knowledge or 
information that can be used within a future situation. Figure 6 illustrates this 
point by linking wisdom and knowledge with a bi-directional arrow; it suggests 
that knowledge is required to attain wisdom, and this can be tested within an 
event to create more knowledge. The two however, do not contribute to 
information for the owner, but can inform a third-party if it is codified and 
shared. 
 
 
 
 
 
 
 
The distinction presented above shows that knowledge management needs to 
be concerned with “creating an environment within an organisation that 
facilitates the creation, transfer and sharing of knowledge” Kermally (2001, 
p.1). This statement, while accurately presenting the scope of knowledge, also 
highlights the concept of knowledge sharing which is an important component 
of this research. In order to manage knowledge an understanding of the 
different types of knowledge is required. 
Figure 5: Knowledge Pyramid. Source: Hey (2004, p.3) 
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2.2 Types of Knowledge 
The previous section suggested that there are two types of knowledge; explicit 
and tacit. According to Nonaka et al. (2000, p.7) “Explicit knowledge can be 
expressed in formal and systematic language and shared in the form of data, 
scientific formulae, specifications, manuals and such like. It can be processed, 
transmitted and stored relatively easily”. The characteristics given suggest that 
this type of knowledge is readily accessible within an organisation and can 
easily be quantified, it is often referred to as “Know-what”. Tacit Knowledge 
however, is often referred to as “know-how”, and it resides in individuals heads; 
“It ‘indwells’ in a comprehensive cognisance of the human mind and body” 
(Nonaka et al., p.7). O'Dell & Hubert (2011) and Nonaka et al. (2000) give its 
characteristics as being “deeply rooted in action, procedures, routines, 
commitment, ideals, values and emotions, highly experimental, hard to 
catalogue, difficult to communicate to others, difficult to document, ephemeral 
and requires ‘simultaneous processing’”. The characteristics given suggest that 
this type of knowledge is difficult to make readily accessible within the 
organisation, but it is important that for an organisation to grow, it needs to 
share and document tacit knowledge because “around 80%” (Paramasivan 
2003, P505) of the overall organisation’s knowledge is said to be in this form. 
Figure 6: Understanding Continuum of the Knowledge Pyramid 
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Yang et al. (2010) highlight that, while Nonaka’s theory has been described as 
one of the most influential models in knowledge strategy literature, it does not 
successfully present the components of organisational knowledge. Matusik's 
research on public and private knowledge is cited by the authors, who argue 
that Nonaka’s conversion idea can be made more suitable to organisational 
setting by private and public knowledge embracing tacit and explicit; shown in 
Figure 7. 
 
 
 
 
 
 
 
 
Leonard-Barton (1992) presents organisational knowledge as a firm’s 
competitive advantage ability, and it distinguishes it from others. Spender 
(1992) explains that a knowledge theory for organisations, requires defining 
precisely the resources which are significant to its competitive advantage and 
Figure 7 presents in detail, the internal and external knowledge resources 
available to an organisation. Private knowledge is what differentiates 
organisations from each other, and it is a source of competitive advantage 
consisting of both component and architectural knowledge, unlike public 
knowledge which consists of only component knowledge and resides in public 
domain. Public Knowledge is not considered a source of competitive advantage 
because it is available to all firms, but it constitutes essential best practices 
which, when coupled with private knowledge, place the firm in a competitive 
Collective 
Component Architectural 
Individual 
Tacit Tacit Tacit Tacit 
Collective 
Explicit Explicit Explicit 
Individual 
Component 
Private 
(Firm-specific) Public 
Figure 7: Matusik and Hill's Organisational Knowledge Components: Cited in 
Yang et al. (2010, p232) 
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position. “Component elements are those developed internally and not yet to 
leak out to public domain. Architectural knowledge is organisation-wide 
knowledge that is collectively held, tacit and private. No two organisations have 
the same architectural knowledge” Yang et al. (2010, p.232).  
Spender came up with four types of organisational knowledge; Individual 
Explicit, Individual Tacit, Organisation Social Explicit and Organisation Social 
Tacit. The individual types of knowledge relate to the employee, for example 
personal records and experiences. The organisation social explicit type includes 
Intellectual property such as patents and trademarks. The latter can be seen as 
“the most secure and strategically significant kind of organisational knowledge” 
(Spender 1996, P52) as it embodies all of the knowledge within an organisation 
such as “social and instructional practices, systems, workflows and culture” 
(Riege 2005, P21). While Spender’s knowledge types discuss both individual 
and collective knowledge under the component element in Figure 7, it 
incorrectly overlooks the architectural element and combines it with collective 
knowledge under the component element. This distinction is necessary for this 
research as it clarifies the particular type of knowledge that is concerned; 
methods with which organisations can understand and utilise this type of 
knowledge provides justification for the research, and understanding the 
knowledge lifecycle is an important step into its management. 
 
2.3 Knowledge Lifecycle 
The preceding section suggests that knowledge is an intangible resource with 
potential which organisations need to manage effectively. Exploring the SECI 
model in Figure 9 from top left, knowledge creation begins in tacit form; in the 
head of an individual, and is converted to either tacit or explicit knowledge by 
means of socialisation or externalisation respectively. The SECI model depicts 
knowledge creation as a spiral, the knowledge lifecycle, also a common 
framework, depicts knowledge creation as a continuous cycle. Several other 
authors including Jashapara (2004), Davenport et al. (1998) and Rowley (2001) 
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present work associated with the knowledge lifecycle, although having varying 
explanations, they all share a few similarities in what they highlight as the 
stages which knowledge moves through in its lifecycle.  
 
 
 
 
 
 
Jashapara (2004) provides a clear representation of the stages, explaining that 
knowledge circles through four stages; from creation, to capture or 
identification, to sharing, to codification. The model presented in Figure 8 
suggests that knowledge needs to be identified and shared to produce new 
knowledge, but also, that the knowledge once codified leads to acquisition of 
new knowledge. 
This research places focus on the sharing of knowledge which is discussed 
separately in the next section, it is however, useful to provide some 
understanding of the other three stages in the cycle. Nonaka (2000) proposed 
that knowledge in the creation stage resides in the individual as tacit, and 
Nissen (2000) adds that this makes the human dimension the most important in 
the knowledge creation phase. Figure 9 shows the SECI process which 
highlights that knowledge can be created in four different conversion processes. 
According to Nonaka et al. (2000) the conversion process takes a spiral form 
rather than a circle, because there is potential to spin-off new third party 
knowledge processes. The authors explain that “in the spiral of knowledge 
creation, the interaction between tacit and explicit knowledge is amplified 
through the four modes of knowledge conversion. The spiral becomes larger in 
scale as it moves up through the ontological levels. Knowledge created through 
Knowledge 
sharing 
Knowledge 
creating 
Knowledge 
capture 
Knowledge 
codification 
Figure 8: The Knowledge Lifecycle, Source: Jashapara (2004, p.4) 
  Page 22 
the SECI process can trigger a new spiral of knowledge creation, expanding 
horizontally and vertically across organisations. It is a dynamic process, starting 
at the individual level and expanding as it moves through communities of 
interaction that transcend sectional, departmental, divisional and even 
organisational boundaries” (p.12).  
 
Figure 9: The SECI Process, Source Nonaka et al. (2000, p.12) 
 
With regards to Tacit-Tacit conversion of knowledge from Figure 9, Davenport 
& Prusak (2000, p.3) point out that knowledge networks may be quite beneficial 
to the process of knowledge creation, through socialisation. Figure 10 presents 
the medium and types for interaction spaces through which the knowledge 
conversion occurs referred to as “Ba” (Nonaka et al. 2000). Socialisation is 
presented in Figure 10 as a process that occurs face-to-face between 
individuals, because tacit knowledge can be very difficult to fully explain in 
explicit form, this type of interaction is required not only for conveying steps, 
but also for presenting the visual, physical and emotional aspects to the 
recipient. The tools required to manage knowledge within the four different 
conversions are therefore varied depending on the interaction types; 
“socialisation typically occurs in a traditional apprenticeship, where 
apprentices learn the tacit knowledge needed in their craft through hands-on 
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experience, rather than from written manuals or textbooks” Nonaka et al. 
(2000, p.9). Tacit-Explicit conversion occurs through collective face-to-face 
dialoguing, knowledge is articulated and crystallised making it available for 
easy transfer. Explicit-Explicit conversion occurs when explicit knowledge 
gotten from within and outside the organisation is combined virtually to 
produce more complex explicit knowledge. Finally, the Explicit-Tacit conversion 
occurs when explicit knowledge is internalised virtually, primarily while doing 
an exercise; this process is often referred to as ‘learning while doing’. 
 
Figure 10: The four types of Ba, Source Nonaka et al. (2000, p.12) 
 
Knowledge capture focuses on identifying and storing the thoughts and 
experiences of an individual, it is a stage in the lifecycle that is most required to 
begin improving knowledge sharing which is the fundamental task of this 
research. Two strategies are presented in Hansen et al (1999) for capturing 
knowledge; personalisation and codification strategies, which require non-
computerised and computerised methods respectively. The strategies 
presented represent those which this research aims to apply, either strategy 
can be applied depending on the organisations need, but within the context of 
this research, a mix of both strategies is examined. The codification strategy is 
used to present knowledge to a wider audience using categorising tools, and is 
best suited for capturing explicit knowledge; both public and private. Some 
tools utilised include corporate intranets, customer relationship management 
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systems (CRM), financial systems, and document management systems which 
enable effective sourcing of documents; this is discussed further within the 
literature review. Tools used for codification require techniques for information 
retrieval and architecture, to make storing and searching more efficient, 
knowledge structuring techniques like taxonomies and ontologies; discussed 
later, can be applied. Since the strategy focuses on explicit knowledge it will not 
be effective in capturing tacit knowledge; alternatively, a personalisation 
strategy may be used Hansen et al (1999, p.107). The authors explain that the 
strategy focuses on the individual, employing methods such as on-site 
observation, brainstorming, expert interviews etc. These methods are proposed 
as placing little or no importance in the use of technology to capture knowledge, 
but expert locator systems, which are discussed later on, may fall under the 
category of tools within the personalisation strategy. 
The final stage of the knowledge lifecycle is the codification stage, here 
knowledge is said to have moved from residing within the individual to the 
organisation. Once knowledge is at this stage, it is deemed readily available 
within the organisation to support decision making and day-to-day activities. 
According to Davenport & Prusak (1998), the aim within this stage is to put the 
organisational knowledge into a form that is readily accessible to those who 
require it. 
This section provided some understanding of the knowledge lifecycle, 
presenting some of the challenges organisations need be aware of to manage 
knowledge, especially tacit knowledge, to support key performance indicators. 
The next section discusses knowledge sharing and its importance, Davenport & 
Prusak (2000, p.81) point out that “firms must have strategies for preventing 
knowledge loss” and for tacit knowledge to not “wholly be concentrated on one 
person” as they may leave the organisation, emphasising that knowledge 
sharing may be beneficial for preventing total loss of the individual’s knowledge 
from the organisation in such situations. 
 
  Page 25 
2.4 Knowledge sharing 
Knowledge sharing can be achieved through people and technology, as 
discussed earlier in the knowledge lifecycle, once created and identified or 
captured the next stage is to move it around the organisation (Despres & 
Chauvel 1999). Kalling and Styhre (2003, p.57) highlight that it “is perhaps the 
single most important knowledge management practice because it embodies all 
of the opportunities and challenges associated with managing intangible 
invisible assets”. While technology may help in the capture and mainly 
distribution of knowledge, emphasis should be placed on the organisational 
culture. Liebowitz (1999) suggests that for an organisation to succeed in 
knowledge management, it is imperative for it to have a supporting corporate 
culture, which is given by Lemken et al (2000) as the norms and values that 
bind an organisation together. With regards to knowledge, Oliver & Kandandi 
(2006) propose that culture represents the way the organisation creates and 
shares knowledge to remain competitive. An often mentioned vital element, of a 
knowledge culture creation, is trust; Goodman (2007, p.7) identifies five other 
elements that enhance an organisations knowledge sharing culture; trust and 
collaboration, leadership and commitment, systems and processes, tools and 
technologies, and effective communication and internal marketing. 
 Newell et al. (2002) & Stauffer (1999, p.20) identify three things that 
need occur to get people to trust and collaborate; an individual needs to 
admit vulnerability, assess exposing their weakness where the possible 
damage may outweigh the advantage, and finally recognise or even share 
reward with the knowledge source. Newell et al. (2002) and Goodman 
(2007) explain a high level of trust is needed to facilitate communication, 
which is increased by getting people to work as teams rather than in 
teams. This engenders collaboration across teams, roles, functions, 
locations and managerial layers, allowing employees to willingly share 
tacit and explicit knowledge boosting organisational learning. 
 Commitment from the leaders within the organisation is required, to 
promote the knowledge sharing culture from the top of the organisation. 
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 The knowledge culture needs to be embedded within the daily processes 
of the organisation, meaning it has to be incorporated into every part of 
the business. 
 Technology only becomes part of the culture when people routinely use 
it (Goodman 2007), within large organisations, information technologies 
can help but its adoption can be slow moving due to high level of 
bureaucracy (Nissen et al. 1999). 
 Effective communication and internal marketing ensures that people 
know “what information and knowledge resources are quickly and easily 
available” (Goodman 2007, p.7). 
 
There are many proposed benefits to engendering a knowledge sharing culture; 
the two common viewpoints presented in literature are focused on the tangible 
and intangible elements associated with it. The former according to Huysman & 
Wit (2002) may include the value of saving time resources, contingency plans 
for crisis situations, financial, and people-oriented rewards. The latter 
according to Kelleher & Levene (2001) include values obtained from enhancing 
the organisation’s information/knowledge searching activities, the 
organisation’s ability to remain up-to-date with quick and constant 
environmental changes, increasing effective integration, and the ability to 
simplify complex processes. Bowman (2002, p.32) adds that for organisations 
which are becoming more geographically dispersed, knowledge sharing is of 
great importance to operate in a dynamic business environment. Goodman 
(2007, p.7) however, categorises the benefits of knowledge sharing into two 
groups; organisational and individual benefits, given in the Table 2. 
Organisational Individual 
Reduced costs through the re-use of knowledge  Team work 
Ability to react quickly to environment Networking with other 
employees 
Minimised employee turnover by involving 
people in decision making 
Access to expert advice 
Table 2: Benefits of Knowledge Sharing. Source: Goodman (2007, p.7). 
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Meier (2011, p.2) also comments on the challenges organisations face due to a 
rapidly changing business environment, identifying knowledge assets as crucial 
for achieving competitive advantage. That said, Goodman (2006, p54-56) points 
out that promoting and integrating knowledge sharing within an organisation 
can be a lengthy process and does not occur overnight.  The author recalls Ernst 
and Young’s introduction of a knowledge sharing programme in 1996; 
according to them whilst it made improvements, they concluded that 
“knowledge management work is never done and getting the knowledge agenda 
is a constant challenge” (ibid p.54). The recommendations advised knowledge 
sharing culture promoters, to judiciously employ the five enhancing elements, 
particularly the provision of knowledge resources, leadership commitment, and 
tying it to the business strategy and day-to-day processes. 
This section identified the benefits of knowledge sharing, but in order for 
organisations to take advantage, an awareness of the barriers is required, and is 
discussed in the next section; Riege (2005, p.20) echo this, stating that 
understanding the barriers provides a “structured starting-point for senior 
managers when auditing their current knowledge base, knowledge 
requirements and knowledge flows”. 
 
2.5 Barriers to Information and Knowledge Sharing 
Organisations are sometimes hostile towards knowledge sharing, Jashapara 
(2011, p.199) and Riege (2005, p.24) suggest that employees may regard 
knowledge as power and are therefore reluctant to yield it, fearing that the 
credit of the work would be given to someone else. However, O'Dell & Grayson 
(1998, p.155) suggest that this may not be the case and could be down to mere 
ignorance and therefore unintentional. The former authors emphasise the 
significance of the power barrier, but Huysman & Wit (2002, p.133) argue that 
power is a minor barrier to Knowledge sharing. This is just one example of 
various knowledge sharing barriers identified in literature, management must 
therefore understand the barriers that restrict employees from creating, 
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accessing, and disseminating knowledge, and overcome this by implementing 
strategies required for creating a knowledge culture. Riege (2005) carried out a 
literature review on the barriers to knowledge sharing; the author drew up a 
comprehensive list of barriers faced by organisations; a total of 32 which the 
author suggests managers need be aware of, and further proposed three 
domains which potential barriers could fall into; “individual, organisational, and 
technology barriers” (Riege 2005, p.20). Table 3 provides some of the identified 
barriers within their related domains; 
 
Individual barriers Organisational Barriers Technology Barriers 
General lack of time 
to share knowledge, 
and time to identify 
colleagues in need of 
specific knowledge 
Integration of km strategy and 
sharing initiatives into the 
company's goals and strategic 
approach is missing or unclear 
Lack of integration of IT 
systems and processes 
impedes on the way people 
do things 
Apprehension or 
fear that sharing 
jeopardises peoples 
job security 
Shortage of formal and 
informal spaces to share, reflect 
and generate (new) knowledge 
Lack of compatibility 
between diverse IT systems 
and processes 
Low awareness and 
realisation of the 
value and benefit of 
possessed 
knowledge to others 
Existing corporate culture does 
not provide sufficient support 
for sharing practices 
Unrealistic expectations of 
employees as to what 
technology can and cannot do 
Insufficient capture, 
evaluation, feedback, 
communication, and 
tolerance of past 
mistakes that would 
enhance individual 
and organisational 
learning effects 
Lack of leadership and 
managerial direction in terms 
of clearly communicating the 
benefits and values of 
knowledge sharing practices 
Lack of technical support 
(internal or external) and 
immediate maintenance of 
integrated IT systems 
obstructs work routines and 
communication flows 
Lack of contact time 
and interaction 
between knowledge 
sources and 
recipients 
Knowledge retention of highly 
skilled and experienced staff is 
not a priority 
Reluctance to use IT systems 
due to lack of familiarity and 
experience with them 
Lack of social 
network 
Communication and knowledge 
flows are restricted 
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Individual barriers Organisational Barriers Technology Barriers 
Lack of trust in 
people because they 
may misuse 
knowledge or take 
unjust credit for it 
Physical work environment and 
layout of work areas restrict 
effective sharing practices 
Lack of training regarding 
employee familiarisation of 
new IT systems and 
processes 
Lack of trust in the 
accuracy and 
credibility of 
knowledge due to 
the source 
Hierarchical structure slows 
down or inhibits knowledge 
sharing 
 
Taking ownership of 
intellectual property 
due to fear of not 
receiving just 
recognition and 
accreditation from 
managers and 
colleagues 
Lack of a transparent rewards 
and recognition systems that 
would motivate people to share 
more of their knowledge 
Mismatch between 
individuals’ need 
requirements and integrated 
IT systems and processes 
restricts sharing practices 
Differences in 
national culture or 
ethnic background; 
and values and 
beliefs associated 
with it (language is 
part of this) 
Size of business units often is 
not small enough and 
unmanageable to enhance 
contact and facilitate ease of 
sharing 
Lack of communication and 
demonstration of all 
advantages of any new 
systems over existing ones 
Table 3: Knowledge sharing barriers. Source: Riege (2005, p.23-29) 
Riege highlights that the barriers presented can be intertwined with one 
another across the three domains, but importantly the author explains that 
“managers need to realise, however, that a particular knowledge sharing 
strategy or specific managerial actions will not suit all companies and that there 
are differences to be expected between MNCs and SMEs, private, public sector, 
and not-for-profit organisations. As such, the implementation of knowledge 
sharing goals and strategies into an organisation's strategic planning and 
thinking will vary greatly” (Riege 2005, p.31). The statement highlights the need 
for tailor made solutions to overcome company-specific barriers, which is the 
approach taken within this research. Steve Kerr, (cited in Boone 2001, p134) 
argues that “knowledge sharing is much more about psychology than 
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technology” although some suggestions are proposed; providing simple and 
easy mechanism for people to share best practise, and a centralised place for 
sharing best practices, may rely heavily on technology use, in geographically 
dispersed organisations.  Riege (2005, p.31) pointed out “there is little guidance 
for managers on how to overcome diverse barriers”, but O’Dell and Hurbert 
(2011) provide three steps which would enable a knowledge sharing 
environment; leading by example, making knowledge management fun, and 
branding knowledge management aggressively and consistently. Huysman and 
Wit (2002, p.134) however, focus on the lack of technology required to facilitate 
knowledge sharing processes. 
 
 
2.6 Tools for Information and Knowledge sharing 
“According to IDC estimates, approximately 3.2% of corporate knowledge is 
incorrect or becomes obsolete every year. An estimated 4.5% of knowledge is 
lost or hidden due to employee turnover, information mismanagement, and 
knowledge hoarding. While some of these are cultural problems, others can be 
resolved by properly aligning content management systems, information 
policies, and knowledge work” (Rao 2005, p.4). Several tools and techniques 
exist in literature to enable information and knowledge growth, and circulation, 
to create value within organisations. Some tools used by organisations are 
either technological or non-technological based, although in some cases a 
combination is identified: content management, knowledge taxonomies, 
groupware, communities of practice, knowledge portals, social network 
analysis, e-Learning, storytelling and narratives, wireless knowledge 
mobilization tools, idea management tools, and job shadowing. Tools directly 
relevant to this research are presented in individual sections, and a brief 
discussion of some of the general tools is given below; 
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 Story Telling: Kahn cited in Rao (2005, p.17) says “personal storytelling 
builds community and can revitalise the way we do business. It brings us 
back to life and to our deeper purpose. How we share is as important as 
what we share.” The process is useful for breaking down barriers of 
reluctance to share by enabling employees share lessons learnt with 
each other, because stories “contain all of the basic elements, opening, 
conflict and resolution” (Boone 2001, p.161). “Organizations like IBM’s 
Cynefin Centre have developed classifications of knowledge work into 
categories like known, knowable, complex, and chaotic, focusing not just 
on storytelling, but on narrative analysis for collaborative sense-making 
and decision-making inputs. Tools like participatory observation, 
anecdote circles, deep immersion, organizational metaphors, and naive 
interviews are useful in this regard” (Rao 2005, p.17-18). They “create a 
series of anecdotes, humorous incidents, lessons learnt, observations 
and plain narrative” (Boone 2001, p.167). The author points out that 
while positive stories are generally valuable, “mistakes often contain the 
most valuable information” (Boone 2001, p.172). Blogs are potentially 
valued tools for narrating experiences; Darlene Fichter, library 
coordinator at the University of Saskatchewan Library cited in Rao 
(2005, p.18) explains that “Knowledge blogs help encourage brain 
dumps, exploration, and think-aloud behaviour. They create connected 
content, break down silos, allow comments, and can also be treasured as 
useful searchable archives”. 
 
 Portals: “A well-designed portal can serve as a delivery channel for KM 
applications any time, any place, and on any device” (Rao 2005, p.12). 
These include intranets, and can be very useful for supporting 
calendaring, e-learning, HR activities, employee finance, and can also 
hold template or policy documents. “Two-thirds of IBM employees 
believe that the portal is now critical to performing their jobs and saves 
them valuable time” (Rao 2005, p.13). Portals are also used to enhance 
links between the organisation and its customers, by providing pages 
containing relevant information and forms.  
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 Job Shadowing: According to Samadhi (2009), “job shadowing schemes 
provide a better understanding of organizations, develops skills, 
facilitates succession planning and helps retain employees”. 
 
 
2.7 Social Network Analysis 
Social network analysis (SNA) helps to identify relationships between 
individuals in an organisation and the level of communication within the 
relations. Anklam cited in Rao (2005, p.329) explains that it “provides 
knowledge management practitioners with a new way to look at knowledge 
creation and transfer, to understand the nature of connections, to visualize 
them, and to analyse them for both tactical and strategic change”; Figure 11 
presents a typical SNA diagram; the (Arrows) are used to represent links 
between individuals (Nodes). Cross & Parker (2004) and Anklam cited in Rao 
(2005) highlight that SNA is generally used for the following reason: 
 To identify teams and individuals playing different roles in the 
organisation, thought leaders; people who support the group in ways 
that often go unrecognised. 
 Identify isolated teams or individuals (Peripherals; outsiders whose 
skills and expertise are often not leveraged effectively). 
 Spot opportunities for connecting subgroups (Boundary Spanners; those 
who provide central links between two groups). 
 Target opportunities where increased or improved knowledge flow will 
have the most impact (Bottlenecks). 
 Raise awareness of the importance of informal networks. 
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Figure 11: Information Flow Network 
 
After consulting SNA experts, Anklam cited in Rao (2005, p.331) reflects that 
“the most important fact about SNA is that it does not provide absolute values. 
The intent of an analysis is not to pass judgment on groups or individuals; the 
intent is to understand the patterns of relationships, using both quantitative 
and qualitative views, in order to decide how to make improvements”. As 
suggested earlier, this research predominantly aims to utilise SNA for tactical 
reasons; identifying potential champions for knowledge management 
initiatives, but the results as the author suggests could be used to perform 
analysis, facilitate discussion of the emerging patterns, and suggest initiatives to 
improve knowledge flow to support the business goals. 
Cross and Parker (2004), and Anklam cited in Rao (2005) provide steps for 
creating a SNA, the former provides steps for creating a general SNA study 
while the later focuses on steps for creating SNA study within an organisation, 
for the purpose of knowledge management. Table 4 presents both lists: 
Cross and Parker (2004, p144-162) Anklam cited in Rao (2005, p.334-335) 
Identify a strategically important 
group 
Determine the business goal for the 
SNA. 
Assess meaningful and actionable 
relationships 
Collect data about the knowledge and 
information flow patterns in an 
organization 
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Cross and Parker (2004, p144-162) Anklam cited in Rao (2005, p.334-335) 
Visually analyse the results Use computer tools to create a network 
map and statistical measures from the 
data 
Quantitatively analyse the results Scan the results to look for gaps, or 
junctures, between individuals or 
groups. 
Create meaningful feedback sessions Use consultative interviews to 
understand the context that is behind 
the data and the diagnostics 
Access progress and effectiveness Present the results to the 
managers/sponsors and to the group 
that has been surveyed 
 Target areas where insufficient 
knowledge flow has a serious impact 
on the business 
 Design organizational interventions to 
create the environment that will 
enable social capital to grow 
Table 4: Steps for creating a SNA 
 
Anklam cited in Rao (2005) stresses that it is important to have a participation 
rate as close to 100% as possible, for the study group to be deemed successful. 
Both authors suggest that in order to carry out a SNA, researchers require 
software such as UCINET, Cryam NetMiner, RepTools, antologyTM, InFlowTM, or 
IKNOW. They both favour UCINET for carrying out tests on the data, pairing it 
with NetDraw; a tool for creating graphical representations of the network. A 
case study conducted to look at “knowledge flow among the departments, and 
that among the individual employees,” (Chan and Liebowitz 2006, p.27) used a 
software package called NetMiner to create a SNA, within a leading organisation 
in Washington DC that consisted of 85 employees; the study achieved 30% 
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participation, but still provided some key findings, such as: who the top experts 
were for obtaining general advice, management and leadership advice, 
institutional knowledge, subject matter expertise and technical or procedure 
knowledge. 
 
2.8 Information and Knowledge Management Technologies 
Many authors including Bowman (2002) agree that technology is an important 
element of knowledge management, assisting in the creation of knowledge 
repositories and the dissemination of its contents throughout an organisation. 
Jashapara (2004, p.12) emphasises this, defining knowledge management as 
“the effective learning processes associated with exploration, exploitation and 
sharing of human knowledge (tacit and explicit) that use appropriate 
technology and cultural environments to enhance an organisation’s intellectual 
capacity and performance”. Earlier technologies used for enabling knowledge 
sharing include document management systems, email and, staff directories. 
According to Rao (2005), surveys of organisations introducing knowledge 
management initiatives highlights that, a majority rely heavily on technological 
tools such as content management, knowledge taxonomies, groupware, 
knowledge portals, e-Learning, wireless knowledge mobilization tools, and idea 
management tools. Huysman & Wit (2002) stress that these tools enable 
effective knowledge mapping by providing techniques with which individuals 
can better classify, store, search, and retrieve information, as well as quickly 
identify knowledge experts within the organisation. 
Figure 12 shows how the medium of interactions within the four types of Ba by 
Nonaka et al (2000) (see section 2.3), can be enhanced easily by using 
technologies, especially for geographically dispersed organisations; 
technologies for teleconferencing like Cisco WebEx, email technologies, content 
management systems, and audio-readers, can be utilised for the socialisation, 
externalisation, combination, and internalisation phases respectively.  
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Figure 12: Technologies for Managing Knowledge Lifecycle 
Looking at the necessary distinctions made earlier between tacit and explicit 
knowledge, Bowman (2002, p.33-34) proposes two related models for 
knowledge management technologies: the network model; which helps to 
identify knowledge authors/owners using existing directories (see section 2.12-
2.13), and the repository model; which focuses on managing explicit knowledge. 
According to Rao (2005, p.22) “technology like e-mail, groupware, digital 
archives, search engines, and video conferencing are particularly important in 
knowledge transfer and innovation for globally dispersed organizations where 
the barriers of distance, time, and cost do not allow for frequent face-to-face 
meetings. Particularly in these contexts, ‘technology enables new knowledge 
behaviours.’”  
 
2.9 Content Management 
“The innovations in network technologies in the 1990s created a basis for new 
ways of storing, organising, and sharing information” (Haug 2012, p.349). This 
was influenced by the rapid rate, at which organisations were producing 
information; according to the author, “in recent years, documents in paper form 
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have been increasingly replaced by electronic documents in most types of 
organisations”. This is also reported on ARMA (2006) website cited in Batley 
(2007, p.140) estimating “that more than 90% of the records being created 
today are electronic”.  All organisations create, and most make attempts to store 
information efficiently, so it can be retrieved when needed. “The number of 
physical and virtual information artefacts created and stored in today's 
business world is increasing exponentially, including rapidly escalating 
unstructured content in organisations”. The information held within 
organisations “can be divided into structured information (typically stored in 
databases) and unstructured information (stored in file systems, content 
management systems, e-mail servers, and so on)” (Haug 2012, p.350). An 
estimate by the Gartner Group suggests 75-80 per cent of an organisation’s data 
is unstructured, making it difficult to retrieve (Alalwan &Weistroffer 2012, 
p.441). The authors cite Gingell (2006) and EMC Corporation (2006), explaining 
that unstructured content within organisations is growing at between 65 and 
200 per cent per annum depending on the industry sector, which translates to 
around 800 MB per person per year. “Coupled with the overwhelming growth of 
electronic messages – most notably e-mail and instant messaging – the 
management of electronic records has become a critical business issue. How 
that information is managed has significant business, legal, and technology 
ramifications” (Batley 2007, p.140-141). 
Tramullas (2005) cited in Alalwan &Weistroffer (2012, p.441) mentions that, 
“this escalation in unstructured content has caused the emergence of different 
content management platforms that support various applications”. Many 
organisations are beginning to implement content management systems, in 
order to deal with the overwhelming amount of information being created. 
However, Batley (2007, p.141) highlights “ultimately, it doesn't matter what 
medium is used to create, deliver, or store information when determining if 
content is a record and should be managed accordingly”. This statement unveils 
a pitfall which organisations should be aware of; while the organisation will 
produce and acquire a lot of information, not all information needs to be 
recorded and stored, and only those which are required for later distribution 
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need be considered. “Enterprise content management (ECM) systems represent 
a technology that addresses information management tasks, including the need 
for integration of unstructured information with structured information” (Haug 
2012, p.349). The review of academic literature shows a lack of an agreed 
definition for content management, several definitions are given by authors 
sharing a few key descriptors. 
Smith and McKeen (2003) define it as “the strategies, tools, processes and skills 
an organization needs to manage all its information assets regardless of type 
over their lifecycle”. Munkvold et al., (2006, p.71) define it as “the technology 
that provides the means to create / capture, manage / secure, store / retain / 
destroy, publish/distribute, search, personalize and present/view/print any 
digital content”. According to Seadle (2006, p.5) “a content management system 
(CMS) offers a way to manage large amounts of web-based information that 
escapes the burden of coding all of the information into each page in HTML by 
hand”. There seems however, to be two popular definitions used by authors in 
literature; the Association for Information and Image Management (AIIM) 
defines it as “the strategies, methods and tools used to capture, manage, store, 
preserve and deliver content and documents related to organizational 
processes. ECM tools and strategies allow the management of an organization's 
unstructured information, wherever that information exists” (Alalwan 
&Weistroffer 2012, p.442) and (Katuu 2012, p.39), the other is by Boiko (2001, 
p.8), who defines content management as “the process behind matching what 
‘you’ have with what ‘they’ want. ‘You’ are an organisation with information and 
functionality of value. ‘They’ are a set of definable audiences who want that 
value. Content management is an overall process for collecting, managing and 
publishing content to any outlet”. The main differences between the definitions 
are the reference made about it, referring to it as either a tool or a strategy; this 
may arise from the authors’ intention of use within an organisational context. 
Regardless of intent, there is consensus that it involves the use of tools and 
techniques to capture, manage, and deliver content to the appropriate audience. 
  Page 39 
 
Figure 13: The modules of a typical ECM application. Source: Katuu (2012, p.40) 
“Many researchers view ECM as the evolution of document management, 
records management, workflow (business process) management, and web 
content management systems (CMS) that started in the 1980s” (Alalwan 
&Weistroffer 2012, p.441). This is evident in Gartner’s composition of ECM 
components corroborated by Woolley & Fletcher (2007) which include; 
document management, web content management, workflow, records 
management, imaging, and collaboration. Katuu (2012) argues however, that 
ECM in many organisations consist of an average (including those mentioned 
earlier) of ten components; portal, knowledge management, digital rights 
management, and digital asset management, presented in Figure 13. The author 
highlights that while most of these components are implemented to various 
degrees depending on the industry sector, and country; for example “with 
regards to the Portal module in particular, the South African survey results are 
drastically different from those of the AIIM survey where 32 per cent of the 
institutions were using portals to provide employees with a single point of 
access to content repositories across their organisation” (p.51). 
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The benefits of implementing CMS are quickly becoming apparent to many 
organisations. Han (2004, p.356) discussed the implementation of a CMS within 
a library, the author recalls; “we are increasingly aware that we need a way to 
manage the content effectively in terms of preservation, organisation and 
dissemination”. The benefits highlighted by the author were; improved 
information accuracy, increased flexibility, enhanced system management, and 
reduced maintenance and cost. In order to achieve the benefits there is a need 
for a content management strategy; which “needs to be an adroit combination 
of top-down and bottom-up development” (White 2002, p.36).  The author 
explains that there should be “a more holistic approach to intranet and content 
management strategy planning, [which] is based on three core elements; 
information content, technical infrastructure and governance” (p.35). 
Information content focuses predominantly on information audit and 
architecture; “content analysis and content mapping are part of the information 
architecture development process” Batley (2007, p.145). The author highlights 
that most information architecture literature focuses on taxonomies and 
information audit; which is a top-down approach, however, a bottom-up 
approach like content analysis, which involves careful review of existing 
documents needs to be considered to capture reality. To achieve this “there has 
to be a clear strategy to formalise content gathering, analysis and mapping” 
(Batley 2007, p.141). 
Content analysis describes a process occurring at a broader level of information 
content; focusing on selecting properly the information that should be recorded, 
there is however, the lower level to consider; dealing with the individual 
content, which involves looking at metadata. Wegener (2007, p.32) defines 
metadata as “data that describes, based on a given metamodel, how (other) 
models are related to each other”, or a more suitable definition given of 
“metadata, is data that describes the content, format or attributes of a data 
record or information resource” (Haynes 2004, p.8). “Essentially [it] helps to 
describe and manage documents, regardless of format, although it is usually 
associated with electronic resources and it is usually associated with resource 
discovery or information retrieval” (Batley 2007, p.143). Haynes (2004) 
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proposed five purposes of metadata; resource description; information 
retrieval; management of information; rights management, ownership and 
authenticity; and interoperability and e-commerce. Interoperability is very 
important as it standardises the content description process making it easy for 
organisations to share information seamlessly. This however, requires a 
medium and documentation with a set guideline for creating the metadata 
needed to describe the individual content. This describes the governance 
element of White’s CM strategy plan, the technical infrastructure element is 
discussed further down, but it is important to note that these three core 
elements work in tandem. 
“HTML was originally designed to be a content description language… HTML 
became increasingly cluttered with page layout and descriptive tags that did 
nothing to describe content. XML was developed as solution to this problem” 
(Benzing 2006, p.8). Yu et al. (2003) explain that unlike HTML with its fixed tag 
set, XML allows users to define the tags they require helping to effectively 
describe the data, “this is the reasons for its widespread uptake as the basis for 
interoperability” (Haynes 2004, p.23). Developments in metadata have moved 
on from describing documents only, to complementing ontology and taxonomy 
techniques with systems like ABC Ontology and the Resource Description 
Framework (RDF); both of which are used for describing web resources. Dublin 
Core Metadata Initiative (DCMI) is the most popular standard used for 
describing content; its 15 data elements and explanations are given in Table 5. 
Data element Refinement Description 
Title Alternative Name given to the resource 
Creator 
 
Person or organisation responsible for 
making the content 
Subject  Topic of the content of the resource 
description tableOfContents 
Abstract 
An account of the content of the resource 
Publisher 
 
Entity responsible for making the 
resource available 
Contributor 
 
Person or organisation responsible for 
making contributions to the content 
Data 
 
Data associated with an event in the 
lifecycle of the resource 
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Data element Refinement Description 
 Created 
Valid 
Available 
Issued 
Modified 
dateAccepted 
dateCopyrighted 
dateSubmitted 
 
Type 
 
Nature or genre of the content of the 
resource 
Format Extent 
Medium 
Physical or digital manifestation of the 
resource 
Identifier 
bibliographicCitation 
Unambiguous reference to the resource 
such as a URL, a DOI or an ISBN 
Source 
 
Source from which the resource is 
derived 
Language 
 
Language of the intellectual content of 
the resource 
Relation isVersionOf 
hasVersion 
isReplacedBy 
Replaces 
isRequiredBy 
Requires 
isPartOf 
hasPart 
isReferencedBy 
References 
isFormatOf 
hasFormat 
conformsTo 
Reference to a related resource 
Coverage Spatial 
Temporal 
Extent or scope of the content of the 
resource 
Rights 
accessRights 
Information about rights held in and 
over the resource 
Table 5: Dublin Core elements and refinements, Source: Haynes (2004, p.52). 
 
The final element of White’s content management strategy planning; the 
technical infrastructure, focuses on the process used for the implementation of 
an appropriate CMS in the organisation. Most literature found in the area of 
content management, propose potential guidelines on approach and success 
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factors to be considered when implementing CMS; a case study by Han (2004) 
discussed the steps which were taken to select a CMS for digital work at the 
University of Arizona library. Figure 14 shows the system analysis flow chart 
used for the process; it focused mainly around preparing the requirements 
which the CMS should meet for the organisation, no discussion was made 
however, of the implementation process. 
 
Figure 14: Systems analysis flow chart. Source: Han (2004, p.357) 
A review of literature on CMS by Haug (2012) highlighted that there was sparse 
literature on the CMS implementation. The researcher discovered that the 
authors study was the only longitudinal CMS implementation focused on SMEs. 
The description given of the organisation, Altan.dk, provides the closest 
comparison in relation to the organisation within this study. Figure 15 provides 
the process model used for the implementation of the ECM system at Altan.dk; 
according to Haug (2012, p.357) “plans for the ECM project at Altan.dk were 
defined in an informal manner in the form of the phases, process analysis, 
process redesign, software analysis, software design, software selection, and 
implementation”. The author further compared the implementation approach of 
ECM at Altan.dk against larger organisation implementation, shown in Figure 
16, concluding the approach implied “that the users were presented to a system 
that was very much in accordance with their prerequisites and terminology 
rather than being introduced to an ECM system that required learning new 
terms and routines. Thus, the Altan.dk approach promoted greater initial user 
acceptance” Haug (2012, p.364). 
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Figure 15: A process model of the implementation of the ECM system at 
Altan.dk. Source: Haug (2012, p.354) 
 
Figure 15 provides a very useful model for the current research project, 
however, there is no evidence within the strategy of considerations given 
towards content analysis and governance during the implementation of the 
ECM at Altan.dk, and the selection of CMS at the University of Arizona library. A 
new framework is required, focusing on the category of organisation which the 
research study firm falls into; NSOs which is a type of not-for-profit 
organisations (NPO) organisation, derived from a similar longitudinal study, 
using a comprehensive content management strategy. 
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Figure 16: The ECM approach at Altan.dk. Source: Haug (2012, p.355) 
 
2.10 Knowledge Structuring 
Using information management systems like the EDRMS mentioned earlier, 
raises the issue of effective information storage and retrieval techniques. 
Organisations produce vast amounts of unstructured data and information, and 
searching for the right resource can become time consuming. Davenport & 
Prusak (1997) along with the Delphi Group (2004), suggest that employees 
spend between 17-25% of their working hours searching for appropriate 
information to carry out their jobs. In order to reduce the search time as well as 
information overload, organisations need to define a common structure for 
capturing knowledge. According to Bill Wallace, Senior VP at construction firm 
CH2M Hill cited in Rao (2005, p.9) “Knowledge sharing can be hampered by lack 
of standardisation. Standardisation is particularly important in ensuring that 
the knowledge network can be accessible to new employees.” This need for 
standardisation during the knowledge capture process is echoed by Luen and 
Al-Hawamdeh (2001, p.315), who state that “in order to facilitate consistency 
and ease of use of the knowledge, there should be a standardized format for the 
capturing of the content of these documents and their associated metadata”. 
According to the author capturing descriptors such as name of the document 
owner, date of creation, document identification code, and experts associated 
with its creation, enables efficient management within an EDRMS. 
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Sharma et al. (2008, p.2) highlights that “only when the knowledge is captured 
and organised into proper formats, can it be made accessible and put to further 
use. In effect, capturing knowledge is of little use if it is not stored in such a way 
that it can be understood, indexed, accessed easily, cross-referenced, searched, 
linked, and generally manipulated for maximum benefit of all members of an 
enterprise. Hence the organisation of knowledge plays a critical role throughout 
the knowledge cycle”. This view is also shared by Luen and Al-Hawamdeh 
(2001, p.315) stating that “one of the key factors in the successful 
implementation of knowledge management is the efficient organisation of 
knowledge and the corresponding knowledge documents.” The authors argue 
that it is important to use a broad classification method for structuring 
knowledge; a matrix consisting subject and scope, which also provides 
relationship between knowledge documents themselves. Noy and McGiness 
cited in Sharma et al. (2008, p.4) suggest that “taxonomies [and ontologies] are 
particularly useful: (i) to share common understanding of the structure of 
information among people or software agents; (ii) to enable reuse of domain 
knowledge; (iii) to make domain assumptions explicit; (iv) to separate domain 
knowledge from the operational knowledge; (v) to analyse domain knowledge.” 
 
2.11 Knowledge Taxonomies 
The word taxonomy is derived from a combination of the Greek words “taxi and 
nomos”; meaning arrangement and law, respectively; hence translated as the 
law of arrangement, or science of classification as it is popularly interpreted. 
Grove (2002) explains that the concept originates from biology and life 
sciences, and it is used to classify living things in the natural world. Owing to its 
multidisciplinary use, several diverse definitions exist of the term in literature 
with few commonalities; it highlights relationships; which can be hierarchical 
or non-hierarchical, and it is a systematic process. An appropriate definition 
was presented by Lehman cited in Sharma et al. (2008, p.4) stating that “a 
taxonomy is a subject map to an organization’s content. [It] reflects the 
organisation’s purpose or industry, the functions and responsibilities of the 
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persons or groups who need to access the content, and the purposes / reasons 
for accessing the content”. The past few years has seen an increase in the use of 
taxonomies for knowledge management initiatives. Grove (2002, p.2773) 
explains that “the explosion of information available over the Internet and 
private intranets, has exceeded the ability of simple keyword searches to 
retrieve information, many have now turned to classification schemes to help 
users find information.” Ontologies also result from classification; derived from 
philosophy, it “is a systematic account of existence” Gruber (1993, p.199). The 
author defines the technique as “a description (like a formal specification of a 
program) of the concepts and relationships that can exist for an agent or a 
community of agents […] used for making ontological commitments; which is an 
agreement to use a vocabulary […] in a way that is consistent (but not 
complete) with respect to the theory specified by an ontology” Gruber (1992). 
Sharma et al. (2008, p.7) suggest that when “creating corporate taxonomies, a 
practitioner makes use of metadata to describe documents and other resources 
thereby enabling a richer means of defining the context of the resource and to 
provide more information access points to support information query and 
retrieval operations. This is a technique known as tagging in contemporary 
parlance and is very relevant to the idea of describing knowledge assets 
(whether codified or residing within experts) and cataloguing them for storage 
and search”. The underlying principle is to allow the user a wider range of 
search keywords for retrieving the appropriate information. This means having 
a more realistic databank of keywords; Marcia Morante of KnowledgeCurve 
cited in Rao (2005, p.8) advises that “the knowledge taxonomy must fit the 
goals and strategies of the target business. It must reflect the needs, behaviour, 
tasks and vocabulary of the users as well, and be able to provide multiple paths 
and points of view.” Marwick (2001, p.824) agrees, pointing out that 
“individuals will demand a structured display of information that uses 
terminology they regularly use”. “Taxonomy-creating activities can be of three 
types: using tools with pre-built taxonomies, using tools with dynamically and 
automatically generated taxonomies, and using these tools along with human 
interventions” Rao (2005, p.8). This research therefore aims to test activities 
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under the third category for creating taxonomies. A framework comprising four 
steps for creating corporate taxonomies is presented in Sharma et al. (2008, 
p.14), “these are: 
 Conduct a knowledge audit that results in a first-cut K-Map. 
 Perform a more-intensive requirement analysis that formalises tagging, 
storage and search. 
 Select the appropriate set of tools that facilitates the creation of the 
taxonomy and the classification process. 
 Refine and update the taxonomy as the organisational context changes.” 
 
Moskovitch (2007) discusses experiments conducted by Uddin & Janeck within 
the educational sector. The test compared the cost difference while searching, 
between systems incorporated with taxonomies, and those without. The results 
showed costs savings with regards to reduced search time when using systems 
with taxonomies enabled; as they helped in refining human input. Despite this 
positive result there is little evidence to suggest similar cost savings within 
national sporting organisations. Several systems have been identified for 
taxonomy creation including: Lexis-Nexis by Verity, Expertise Finder by 
Autonomy, Semio Taxonomy and Tagger, and Documentum. Some of these use 
clustering algorithm to generate content type, while others have “pre-built 
taxonomies for the financial services, energy, and life sciences industries, as 
well as for horizontal areas like sales, marketing, customer service, HR, IT, and 
legal” Rao (2005, p.8). Some sector specific systems were also identified, like 
SNOWMED; which is used within the health care sector, however, none were 
found specific to national sporting organisations. Testing the use of 
keywords/keyphrases extracted automatically from expertise locator systems 
like EKE (see section 2.13) for creating taxonomies, presents a gap for research, 
since there is little evidence of such method utilisation in literature. 
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2.12 The Need to Connect People to People 
There are several justifications within literature for organisations increasingly 
focusing efforts to help employees efficiently identify expertise. Qu & Pau cited 
in Rao (2005, p.336) highlight that “finding out who has the right expertise to 
solve critical business problems is harder than ever”, O’Dell & Hubert (20011, 
p.57) say that efforts placed into identifying key experts is justified, “because of 
their ability to answer questions, provide historical perspective, and offer 
solutions”. With regards to the barriers to knowledge sharing identified earlier; 
lack of time to share and network, having this type technology could help 
address such barriers. Gilmour (2003) presented findings of a study on a large 
organisation, which showed 67% of employees were aware that information 
which they required was within the organisation, but 39% did not know how to 
access them. The author pointed out that a majority of the study group 
highlighted that, this inability to locate expertise, resulted in duplication of 
work and wrong decision making, owing to inaccurate information. 
Tedmori (2008, p.9) highlights that the literature would suggest “people 
searching for information prefer to consult other people, rather than to use on-
line or off-line manuals”. However, the author explains that regardless of the 
organisation’s size, identifying where knowledge lies, is a shared problem, given 
that its information assets are continuously growing in number and intricacy, as 
information being generated rapidly increases. Ehrlich cited in Ackerman et al. 
(2003) agrees adding that while individuals within some organisations remain 
in the same job for long periods and develop key contact networks, for a 
majority of organisations, due to factors such as mergers and acquisitions, 
downsizing, outsourcing, or reshuffling, people do not remain in the same job 
for long. The issues organisations face coupled with the statistics presented 
from the employee survey, provide a strong argument for the need to connect 
people to people, along with the other potential benefits. Cross et al. cited in 
Tedmori (2008, p.9) highlight some benefits which include: 
 “Provision of solutions to problems 
 Provision of answers to questions 
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 Provision of pointers to others that might know the answer; Exploiting 
Email: Extracting Knowledge to Support Knowledge Sharing 
 Provision of pointers to other useful sources 
 engagement in interaction that helps shape the dimension of the 
problem space 
 Psychological benefits (e.g. confidence, assurance) 
 social benefits or legitimation of decisions 
 Improvement in the effectiveness with which a person advances their 
knowledge in new and often diverse social contexts 
 Improvement in efficiency (e.g. reduction in time wasted pursuing other 
avenues)” 
 
 
2.13 Expert Locator 
According to Tedmori (2008), traditional means of providing expert assistance 
was through the creation of expert databases such as knowledge directories, the 
process for creating these systems was deemed inefficient, as the information 
required needs to be entered manually by the users. This meant that these 
systems took a long time to set up; which meant high level costs involved with 
regards to financial and time resources, the systems were also difficult to 
maintain and update, meaning the information contained was constantly 
incomplete or out-dated. The author recalls how the “emergence of the World 
Wide Web led to the development of personal web pages where individual[s] 
provide information about their interest/expertise areas” (p.11). This however, 
increased the cost of updating individual pages and also brought up a new 
problem of ineffective searching; because the information provided by users 
may not match the search terms supplied, causing it to return a large number of 
hits, increasing the time required for retrieving the appropriate information. 
Tedmori (2008) concludes that these shortcomings along with developments in 
technology ushered in developments into automated/semi-automated expert 
finding systems. 
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Ehrlich cited in Ackerman et al. (2003) and Tedmori (2008) describe expert 
locators as web based tools which connect people to people, by developing 
awareness of who knows what across the organisation. The former adds that 
these systems help to “build social capital by strengthening the ties between 
people who know each other, [as well as] facilitating conversations between 
people who do not know each other” (Ackerman et al. 2003, p.155). The 
underpinning idea is to capture and catalogue information about individual’s 
expertise, and make it available for others to search, and effectively direct their 
queries. Several systems are highlighted by Tedmori (2008) including: HelpNet, 
ContactFinder, Yenta, InfoScout, MIT’s Expert Finder, and Expertise Browser, to 
name a few. The author explains that the “the main feature that distinguishes 
expert finding systems from each other is the information source(s) that they 
use as the basis for expertise recognition” (p.11). Qu and Pau cited in Rao 
(2005) comment on a popular expert locator called Employee Knowledge 
Network (EKN), used by various large organisations including Intel, Honeywell, 
Boeing Canoga Park, Procter and Gamble, and CNA Insurance. The authors 
explain that the system utilises a Q&A approach for identifying experts with 
solutions to certain topics, users can then enter their questions, to which the 
system would return relevant stored content, and if EKN did not come back 
with an answer, it “then searches through user profiles to find someone with 
relevant expertise” (p.369). 
Email systems are very popular tools of communication in organisations and 
provide a useful source for capturing information of expertise. Two examples of 
expert locators which exploit emails, found in literature are; Abuzz’s BeeHive 
system and Tedmori’s Email Knowledge Extraction (EKE) system. The former 
uses web browsers and standard email to track user profiles and store the in-
house expertise discovered, while the latter processes user emails semantically, 
and produces keywords or keyphrases which may hold knowledge expertise 
value.  This research makes use of the latter because of its availability, capacity 
for further customisation, record toping f-measure output, needs no pre-defined 
taxonomy. It has also been demonstrated to SAP; a leading enterprise resource 
planning software organisation, where it received positive feedback. 
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A simple pictorial representation of Tedmori’s EKE system architecture is 
presented in Figure 17; the user creates and sends an email following regular 
procedures, this triggers the EKE process which whilst performing the send 
query, directs a duplicate of the message to the EKE server. Using sematic 
techniques, it returns the appropriate keywords/phrases which the user then 
ranks their level of expertise on. Once complete, the keywords/phrases are 
stored in a database which can be queried at a later period by individuals 
searching for experts on a particular topic, via a web browser. Several authors 
in literature including Sharma et al. (2008) suggest several efforts are being 
made to create taxonomies which will be used to support expert locator 
systems; however, there was no evidence of literature suggesting the use of 
information generated automatically by expert locators, for the creation of 
taxonomies. Using the keywords/phrases extracted with a system like EKE, for 
creating taxonomies, could potentially provide a different approach to 
corporate taxonomy generation as well as ontologies; given that EKE provides 
some of the essential building blocks. 
 
Figure 17: EKE Generic Architecture. Source: Tedmori (2008, p.31) 
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2.14 Summary 
The literature review has discussed the topics relevant for improving 
knowledge sharing within organisations focusing on technological perspectives. 
The area of organisational knowledge being exploited for enhancing knowledge 
sharing within the research was identified, and potential barriers to the process 
were brought to the researchers’ attention. It is recognised that “NPOs are 
knowledge-intensive organisations” (Lettieri et.al. 2004, p.17), and the research 
organisation produces vast amounts of information which require appropriate 
systems to manage. With regards to the implementation of the content 
management systems in organisation, Smith and McKeen (2003) state that 
“there is no clear definition what it means, how it should be done, and who 
should do it”. According to Haug (2012, p.349), “in order to understand how to 
implement such changes, there is a need for experience from organisational 
ECM implementations and methods for achieving success with such projects [… 
However], not much ECM research exists […], and the few existing case studies 
focus on large companies”. Munkvold et al. cited in Haug (2012, p.349) after 
searching “major academic outlets and databases, concluded that the papers 
found that explicitly address ‘content management’ mainly report on the 
particular technical functionality of content management software or provide 
purely conceptual suggestions”. The researcher did not find other papers that 
identify ECM implementations within NSOs in more recent studies. 
The comprehensive review of ECM research, which was conducted by Alalwan 
& Weistroffer (2012, p.451), drew up similar conclusions about the scarcity of 
literature on ECM implementations. “Based on the literature review and the 
conceptual framework…, several gaps and opportunities for further research 
[were] highlighted”. The author summarised these opportunities under four 
dimensions; 
1. “ Tools: 
 To what [extent] are ECM systems suitable for cloud computing? 
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 What are the architectural requirements for cloud computing 
ECM? 
 How can existing IT infrastructure be integrated into enterprise 
mobile solutions? 
2. Strategy: 
 What are the strategic capabilities of ECM? 
 How can investment in ECM be justified? 
 How can organizations best achieve strategic capabilities of ECM? 
3. Process: 
 How can ECM be effectively implemented? 
 What are potential tools, practices, and guidelines to help in ECM 
implementation? 
4. People: 
 How can different stakeholders be involved in ECM 
implementation? 
 What are the best training strategies that ensure higher workers’ 
efficiency? ” (p.452) 
The main focus of this research is addressing issues highlighted in the process 
dimension presented above; by reporting the implementation of ECM at the 
ASA. According to Usman et al. cited in Alalwan & Weistroffer (2012, p.453), the 
“ECM domain is currently lacking the set of tools, techniques, practices and 
guideline for successful ECM implementations”. The author reaffirms this citing 
Gottlieb, who concludes that “Full and successful ECM implementations are 
rare, if any exist at all. He suggests several strategies for successful ECM 
implementation, such as utilizing the corporate metadata and taxonomy to have 
a holistic view of content and integrating content throughout the enterprise by 
establishing a federated content architecture” (p.453). 
It is also anticipated that this research can contribute towards the gaps 
identified in general ECM implementation, as well as contribute to addressing 
gaps related to the “ECM lifecycle and Strategic managerial aspects” (Alalwan & 
Weistroffer 2012, p.452-453) specific to NSOs. The research would also address 
gaps in literature concerning the creation of knowledge structures (taxonomies 
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and ontologies) during the implementation of ECMs. The researcher therefore 
acknowledges that further reading will be required during the project, to keep 
up with current research in the field of KM, developments in content 
management tools and processes, and to identify further initiatives that may 
assist in making improvements to knowledge sharing at the ASA.  
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3. Chapter Three: Methodology 
This chapter reviews general research literature, provides the research 
philosophy which is employed by the researcher, and discusses the appropriate 
methods and techniques needed for data collection and analysis, required to 
fulfil the projects aim and objectives. 
 
3.1 Research Design Framework 
Creswell (2009) identifies three types of research design; Qualitative, 
Quantitative and mixed approach. The first is used in exploring and 
understanding human-beings’ interpretations of complex issues, the second for 
examining the relationship between variables, and the final is a combination of 
both approaches so that the overall strength of the research is greater than if 
only one approach is used. This “is usually known as triangulation” (Gillham 
2000, p.13). Creswell (2003) proposes three components that should be 
considered to attain the right research design: philosophical view of theoretical 
knowledge, inquiry strategies, and methods for data collection; this is 
represented in Figure 18 below. 
 
 
 
 
 
 
 
 
Philosophical Views 
Inquiry 
Research Methods 
Qualitative 
Quantitative 
Mixed Approach 
Questions 
Data Collection 
Data Analysis 
Write-up 
Validation 
Figure 18: Research Design Framework. Adapted from Creswell (2003, p.5) 
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3.1.1 Philosophical Views 
Philosophical ideas “influence the practice of research and needs to be 
identified […] this information will help to explain why a researcher chose 
qualitative, quantitative, or mixed methods approaches for their research” 
(Creswell 2009, p.5). The author explains further that there are four views 
identified; positivism, constructivism, advocacy or participatory, and 
pragmatism.  
 Positivism is given as one which favours quantitative methods, though 
qualitative methods can be used. It seeks to prove theories, and assess 
the cause of certain outcomes normally found in experiments. Creswell 
(2007, p.20) highlights that “the approach has the element of being 
reductionist, logical, emphasises on empirical data collection, is cause-
and-effect oriented, and deterministic based on priori theory”. 
 Constructivism is given as one which favours the qualitative methods 
and seeks to interpret the meanings people have of certain issues, 
linking these with theories. Creswell (2007) explains that unlike the 
positivist, the researcher, rather than starting with a theory, relies on the 
participants views of situation which are often subjective, to develop a 
theory of meaning. 
 Advocacy is given as one which favours both qualitative and quantitative 
methods, but is found more with qualitative methods. The viewpoint is 
mostly associated with social issues ranging from inequalities, 
empowerment, oppression, and other topics along those themes. 
 Pragmatism is given as one where the method used does not matter as 
much, “in practice, the individual using this worldview will use multiple 
methods of data collection to best answer the research question, will 
employ both quantitative and qualitative sources of data, will focus on 
practical implications of the research, and will emphasize the 
importance of conducting research that best addresses the research 
problem” (Creswell 2007, p.23). Creswell (2009) suggests that 
pragmatism arises out of actions, situations and consequences; it occurs 
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when there is a problem with application of theory, and seeks to find 
what works and what does not. 
 
3.1.2 Inquiry Strategies 
Creswell (2009) suggests that the specific approach, and the inquiry strategy 
chosen, need to be identified by the researcher. Two strategies exist: 
quantitative and qualitative and Bryman & Bell (2007) suggest that giving a 
distinction between them is necessary, because it helps classify different 
methods, and provides an understanding of the issues surrounding research 
practice, Figure 19 highlights this classification. 
 Quantitative Approach “can be construed as a research strategy that 
emphasises quantification in the collection and analysis of data” 
(Bryman & Bell 2007, p.28). The authors explain that the approach 
places emphasis on testing the relationship between theories and 
research, utilises scientific methods, and overlooks the objectivity of 
social reality, which Creswell (2003) highlights as being associated with 
post positivist perspectives. He explains further that the approach is 
common in true experiments and also less rigorous experiments like 
correlation studies. In Figure 19 two strategies are highlighted within 
this approach: experiments; usually studies conducted on subjects 
within a laboratory or similar conditions, and non-experiments usually 
conducted on a population sample to generalise findings. 
 
 Qualitative Approach “can be construed as a research strategy that 
usually emphasises words rather than quantification, in the collection 
and analysis of data” (Bryman & Bell 2007, p.28). The authors explain 
that the approach places emphasis on generating theories from the way 
individuals interpret social issues. The approach seems to describe a 
constructivist perspective, and Figure 19 displays five strategies 
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associated with it. Ethnography is given as a strategy whereby the 
researcher carries out observation on a social group as they conduct 
their natural interactions, phenomenology is similar in that it involves 
observation, but the context is to record the development of patterns 
and relationships of meanings, rather than record the response to lived 
reality. Grounded theory allows a researcher to derive theory grounded 
in the views of participants. Narrative is when the researcher collects 
stories from participants about their experiences, and retells the stories 
with a mix of researcher’s own experiences. 
A case study is one which investigates single or multiple cases to answer 
specific questions that may be fairly loose using a variety of evidence contained 
in the case settings (Gillham 2000). Creswell (2009) identified case studies as a 
qualitative strategy, and explains that it involves the researcher exploring 
events, activities or processes over a specific period of time. Gillham (2000) also 
explains that the fundamental characteristic is that researchers do not begin 
with a theoretical notation, because until the researcher gets in and gets hold of 
the data, and understands the context, the theories that work best or makes the 
most sense are unknown. 
  
 
 
 
 
 
 
 
Sequential 
Mixed Methods 
Transformative Concurrent 
Quantitative Qualitative 
Experimental 
Design 
Grounded 
Theory 
Non-
Experimental 
Design 
Ethnography 
Phenomenology 
Case 
Studies 
Narrative
Figure 19: Strategies Associated with different Research Approaches. Adapted 
from (Creswell 2003, p.13) 
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3.1.3 Research Methods 
The third component in the framework given in Figure 18, which represents the 
most important aspects of a researcher’s design, is given as the research 
method. Creswell (2009) explains that this component represents the 
declaration of forms of data collection, analysis, and interpretation, which the 
researcher intends to employ in the research.  
 
Quantitative Methods 
Predetermined 
Instrument based questions 
Performance data 
 Attitude data 
 Observational data 
 Census data 
Statistical analysis 
Qualitative Methods 
Emerging methods 
Open-ended questions 
Interview data 
 Observation data 
 Document data 
 Audio-visual data 
Text and image analysis 
Mixed Methods Both predetermined and emerging methods 
Both open-ended and closed-ended questions 
Multiple forms of data drawing all possibilities 
Statistical and text analysis 
Table 6: Methods and Procedure Associated with Inquiry Strategies. Adapted 
from Creswell (2003, p.17) 
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Denscombe (2010) highlights that there are various alternative methods for 
conducting a research; researchers can therefore utilise the option that best 
address the requirements, and complements the inquiry style. Table 6 provides 
a summary of methods that are available, and associated with each research 
approach. 
 
3.2 Research Design 
The previous sections help highlight the various considerations a researcher 
must make, before and during the research. Armed with this knowledge, the 
researcher highlights that this research will be conducted with a pragmatic 
viewpoint. This is justified because the research aims to address a real-world 
problem by identifying what works best for enhancing knowledge sharing at the 
ASA. This viewpoint encompasses the focus of this research perfectly and it is 
the main reason for the researcher choosing it. Table 7 displays the proposed 
methods to be utilised by the researcher to accomplish each objective. 
 
Objectives Research Methods to be Used 
1. To conduct an 
extended critical 
literature review  
Literature Review 
2. To Evaluate the 
current state of 
Knowledge 
Management at the 
ASA 
 
Observations and document analysis: To analyse the 
organisation structure and culture. 
Unstructured Interviews: To investigate the types of 
information and knowledge that is created, stored, utilised and 
distributed; necessary for selecting tools appropriate for 
managing them. 
Unstructured Interviews To create a systems map of current 
tools and systems available 
Observations: To identify current initiatives implemented 
within the ASA to improve KM 
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Objectives Research Methods to be Used 
 Literature review: To compare findings with research carried 
out within transforming organisations 
3. To utilise social 
network analysis 
methods to identify 
potential key 
stakeholders to 
champion the project 
Questionnaires: To identify social knowledge networks and 
key experts at the ASA by conducting a Social Network 
Analysis (SNA). 
SNA Data Analysis: To identify and support champions to 
deliver and communicate the KM initiatives. 
4. To explore 
improvement 
opportunities in 
terms of 
taxonomy/ontology 
generation, 
knowledge 
networking, and 
information seeking, 
provided by KM tools 
such as the Email 
Knowledge 
Extraction (EKE) 
system. 
 
Questionnaires and Interviews: To develop small and 
subsequently larger scale pilots of the EKE system at the ASA 
EKE Data: To capture and make information of expertise 
readily available at the ASA using EKE to construct an 
expertise directory. 
5. To produce a new 
CMS implementation 
framework and 
evaluate the impact 
made on KM at the 
ASA as a result of the 
technological tools 
implemented. 
Literature review: To compare the methods of EDRMS 
deployment within the ASA, against other organisations 
reported in literature. 
Focus groups: To develop new or improved framework for 
EDRMS implementation in organisations. 
6. To enhance and 
foster continuation 
of the KM project at 
the ASA 
 
Document creation: To provide documentation for use at 
induction days for new employees. 
Document Creation: To produce guideline for information 
architecture and governance.  
Unstructured interviews and SNA: identify champions that 
can ensure sustainability of the project 
Table 7: Research Methods to be used 
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3.3 Justification of Methods  
Pragmatic viewpoint is given as one that requires a mixed method approach, 
which will be utilised by the researcher. Creswell (2003) explains that due to 
bias limitations discovered in using a single method for research, researchers 
began using multiple approach methods to cancel out the biases of each 
individual method. Consulting multiple methods also helps to “supplement and 
expand on data gathered” (Henczel 2001, P79). Figure 19 showed three 
variations of this approach: 
 Sequential is one where the researcher uses a second method for 
validating the results from the first, with a much larger sample, for 
generalisation. 
 Concurrent is where the researcher converges, and administers 
concurrently the methods; to provide a comprehensive analysis of the 
research problem. 
 Transformative is where the researcher uses a theoretical lens for 
choosing the framework of required topics, prompting either sequential 
or concurrent. 
Creswell (2003, p.16) 
Transformative strategy will be used within this research, as a problem was 
identified, and this procedure offers the comprehensive analysis required to 
fulfil its aim. The main research style falls under idiographic research; “it is 
concerned with exploring particular cases or events and providing the richest 
picture of what transpires” (Cornford & Smithson 2006, p.67). According to the 
author, two approaches exist within the style; case studies and action research. 
The majority of this research was conducted with an action research approach 
as it is deemed appropriate “when a researcher has a specific skill or insight to 
offer, and can secure the collaboration of people within the research site to put 
those ideas into action” (Cornford & Smithson 2006, p.73). This is justified 
because the researcher has the unique opportunity of taking part, and gaining a 
greater insight of the technical, organisational and social pressure of KM tool 
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implementation. Two strategies are identified within the quantitative approach 
(see Figure 19), and the research complies with the non-experimental theme; 
the instrument available is survey, and this will be used within this research. 
Creswell (2009) explains that it provides a quantitative description of attitudes 
or opinions of a sample population. Five strategies are identified within the 
qualitative approach (see Figure 19), and this research utilises the case study 
strategy. Using a case study strategy is justified for this research, as to be 
pragmatic the researcher needs to understand the extent of the problem within 
a specified context, this however, plays a minor role in the research, as it only 
provides information which may be helpful to organisations similar to the ASA. 
Creswell (2003) proposed four types of data collection procedures associated 
with qualitative approach: observation, interview, document, and audio-visual 
materials. 
 
3.3.1 Questionnaires 
A majority of the focus of this research evaluates the implementation of new 
knowledge and information technologies within the ASA. When this is the case 
within a research, Cornford & Smithson (2006, p.144) mention that a 
questionnaire “is certainly one of the few data collection methods that allow a 
researcher to obtain views or data from a large number of organisations or 
individuals in a limited time period”. The emphasis on time and group size is 
also made by Denscombe (2003) and Henczel (2001). The latter author adds 
that questionnaires have the potential to collect quantitative as well as 
qualitative data; by obtaining honest responses from open question, from 
geographically dispersed groups. A questionnaire also “provides a cross-
sectional picture of affairs at a point in time. The basic technique may be 
extended to provide longitudinal data by repeating the process over time” 
Cornford & Smithson (2006, p.70).  The authors add that some key issues need 
to be considered by researchers using questionnaires; response rate, problems 
of bias, and structure of questions, are highlighted also by Denscombe (2003). 
Using electronic questionnaires, while justified for the research population, 
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suffers from issues of potential respondents not participating or incomplete 
questionnaire response. According to Cornford & Smithson (2006, p.115) “for 
most questionnaires sent at random to people in business or organisations, a 
response rate of 20 per cent should be seen as quite a good response”, but 
Henczel (2001) argues that the target for adequate response rate should be at 
least 50 per cent, which may be achieved using some proactive measures; like 
communicating the survey, using incentives, and minimising open questions. 
Lunt and Livingstone (1992) cited in Bryman (2008, P220) utilised monetary 
incentives and were able to achieve 91% response rate on their survey. 
In order to evaluate the impact of the technologies implemented within the 
organisation, questionnaires offer the ability to assess changes over time, by 
providing the before and after picture. The medium of choice for administering 
the questionnaires at the ASA was electronic. The ASA has subscribed to an 
online questionnaire maker (Survey Monkey) which was made available to the 
researcher for the duration of the project. Creswell (2003) suggests that 
piloting the survey is required to validate the content and appropriateness of 
the scales used for measuring. Whilst using incentives may be beneficial, this 
could potentially have an impact on the results, and it may not be suitable 
within the organisation in which the data is to be collected. Appendix 4 shows 
an example of a survey instrument used in the pilot evaluation study of Email 
Knowledge Extraction (EKE) system within the ASA. 
 
3.3.2 Interviews 
Interviews either complement or are alternatives to questionnaire. Interviews, 
according to Kvale (2008, p.8), are a “powerful method of producing knowledge 
of the human situation”, because they offer the researcher a chance to explore a 
topic in depth through context specific conversations. Cornford & Smithson 
(2006, p.120) state that the benefits of conducting interviews include; 
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 “Allows for interaction between the interviewer and the interviewee, so 
that where there is any ambiguity or misunderstanding, each party can 
provide explanation or clarification”. 
 “Allows you to adjust your line of questioning depending on the 
interviewees response” 
 Can “deal with much complex topics than questionnaire, [such as] topics 
for which different people may have very different perspectives”. 
Interviews are “usually classified in terms of the amount of underlying structure 
that the researcher imposes on them” (Cornford & Smithson 2006, p.120). 
There are three main types of interview structure: structured, semi-structured, 
and unstructured. According to Robson (2011, p.279) structured interviews 
have “predetermined questions”, which are administered in “a pre-planned 
sequence, without divergence and with the minimum of explanation” (Cornford 
& Smithson 2006, p.120). Unstructured interviews are “completely informal” 
(Robson 2011, p.280); a topic is provided and discussed without prior planning. 
Cornford & Smithson (2006, p.120) contend that these two extreme formats 
have their uses, but argue that neither extremes is likely to be “suitable for the 
sort of study that student-researchers are involved in, and the compromise 
position [;] the semi-structured interview” is more suitable. Semi-structured 
interviews have a checklist of topics to be covered, which act as a guide for the 
interviewer, it is however, not necessary to follow the sequence rigorously, 
allowing the interviewer to modify it based on the flow of the interview 
(Cornford & Smithson 2006 and Bryman 2008).  
Despite the advantages of using interviews, there are a number of potential 
pitfalls (Cornford & Smithson 2006, p.120), which the interviewer needs to be 
aware of, such as; how questions are worded, asked, and clarified to the 
interviewees (Bryman 2008). The length of an interview may also affect the 
quality of response; according to Roberson (2011), interviewees can get 
respondent fatigue and become unwilling to continue the interview process. 
Using semi-structured interviews can allow participants to include extra 
information, but control is largely down to the researchers’ interviewing 
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abilities. People are not equally articulate and perspective, resulting in different 
level of analysis from each participant. 
 
3.3.3 Social Network Analysis (SNA) 
Discussed in section 2.7, according to Anklam cited in Rao (2005), surveys, 
ethnographic interviews, and electronic activity mapping, can be used to 
capture the data required for creating a sociogram; which is a graphic 
representation of social links. Questionnaires will be used to collect data within 
the ASA, while this “method is not practical for groups larger than 150 to 200, 
but the results within this range provide broad coverage and actionable results 
within groups up to this size” (Anklam cited in Rao (2005, p.336). Cross & 
Parker (2004) propose two approaches to social network analysis; snowball 
and full network. The snowball approach is best suited when there is a natural 
starting point (Hanneman & Riddle 2005), as it works by asking the pre-
determined individuals who they contact, and subsequently asking the 
individuals on the list obtained who they connected to as well. The full network 
approach involves collecting data from the whole population at once. It is 
preferred for this research because it provides quickly a representation of the 
organisation, and can be made easier to carry out, if the process is properly 
managed by asking respondents to identify a limited number of specific 
individuals (Hanneman & Riddle 2005). Appendix 1 shows an example of a 
survey instrument used to collect SNA data. 
 
3.3.4 Focus Groups 
Focus groups are a type of interview which allow the gathering of a group of 
domain experts, who are “selected based on their common characteristics 
relative to the issue being discussed” (Henczel 2001, p.81), but also for their 
diverse background of expertise, to facilitate the exploration of attitudes, 
feelings and perceptions on a particular topic (Gorman & Clayton 2005). This 
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may be of benefit when gathering the system requirements for different groups 
within the organisation and also for generating the generic department specific 
terms required for creating the organisation’s taxonomy. The level of diversity 
of interactions within a focus group enhances creativity, providing a more 
comprehensive discussion than could have been achieved with individual 
interviews; Gorman & Clayton (2005, p.143) explain that “many people are 
prompted to suggest ideas which might not occur to them on their own”. Focus 
groups also have potential pitfalls for the researcher to consider; Robson (2011, 
p.294) says “a common problem is when one or two people dominate” the 
discussion, making it difficult for other members to contribute effectively. 
Group size must also be taken into account by the researcher; Henczel (2001) 
and Krueger (1994) advise a manageable size should be between 6 and 12 
participants. 
 
3.3.5 Observations 
According to Robson (2011), observation provides useful insights of people’s 
behaviours and actions in a natural context, which can be used to complement 
data derived from interviews, questionnaires or focus groups. The author 
suggests two types exist; participant is where the “observer seeks to become 
some kind of member of the observed group” (p.319), and non-participant 
(structured) is where the observer is “guided by a set of checklists” (Brewerton 
& Millward 2001, p.96). The researcher was provided with the opportunity to 
make participant observations at the ASA, and Gillham (2000, p.46) says this 
type of observation offers the “most direct way of obtaining data”. Flick (2002) 
cited in Cornford & Smithson (2006, p.124) highlights that “observational 
studies will probably go through three stages”; descriptive, focused and 
selective. Descriptive observation is very useful for this study as it provides 
orientation and captures what is going on within the organisation. Information 
was therefore captured in an unstructured manner and documented as, and 
when observations were made. The researcher however, is mindful of the 
potential bias resulting from the use on observations; the “Hawthorne effect has 
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been widely used without any necessary connection to the original studies and 
has usually taken on the meaning of alteration in behaviour as a consequence of 
its observation or other study” McCambridge et al. (2014, p.268). The authors 
explain that the concept suggests that participants’ behaviours may be altered 
because they are being observed, which may distort the results obtained. For 
the research however, observation was in most case used to understand 
difficulties participants encountered when using EKE tool during testing, and 
the feedback was gathered in order to improve the tool. 
 
3.3.6 Official Documents 
Both Flick (2006) and Cornford & Smithson (2006) agree that studying relevant 
documentation can be fruitful for complementing data derived from other 
methods. Given that the researcher worked within the organisation, there was 
potential access to management documents, minutes of meetings, or other 
documents, which can “provide a very useful source of data, in particular as a 
means of discovering what was said or done some time ago” (Cornford & 
Smithson 2006, p.124). The authors explain that document review is “very 
much part of the ‘formal system’ and may not be followed in practise but it is 
still part of the ‘story’” (p.123), as it has potential to support findings or 
highlight relevant topics for discussion. 
 
 
3.4 Data Analysis Methods 
The data collected from electronic surveys were quantified and analysed using 
descriptive and inferential statistical methods; using tools like IBM’s SPSS 
package and Microsoft Excel. These packages offer the ability to present 
information as percentages, statistical charts, and infer significant relationships 
between certain variables; using cross tabular correlation methods. Data from 
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interviews were analysed using thematic analysis; this means recordings are 
manually transcribed verbatim, and coded according to themes drawn from the 
literature and questions. 
 
 
3.5 KM Implementation Approach 
Figure 12 showed how the technologies proposed for this research relate with 
the knowledge life cycle model. The top half of the knowledge cycle is enhanced 
by introducing expertise locator; tools for capturing information about experts 
within the organisation are used within the externalisation phase, and the 
directories generated, enable users identify quickly, relevant contacts to 
support the socialisation phase. The lower half of the cycle is enhanced by 
introducing content management systems; tools for efficiently storing 
explicit/component knowledge (both private and public) are utilised within the 
combination phase, and the implementation of information retrieval 
techniques, assist users in finding the right information within the 
internalisation phase. 
After the implementation of knowledge management technologies, it is vital to 
measure the effectiveness of the project; Wei, Hu & Chen (2002, p.58) proposed 
conducting test which compares the state of “knowledge sharing and 
subsequent improvements before and after the system's availability”. With 
regards to the appropriate test elements, Kelleher & Levene (2001) lists the 
following business metrics: job effectiveness, RoI, balanced scorecard, strategic, 
organisational, openness to innovation, and economic downturn; some of which 
will be considered within this research. 
 
 
  Page 71 
3.6 Summary 
This chapter provides the general framework for research, and goes on to 
highlight the different considerations made by the researcher in selecting the 
components for its design. The researcher employed the pragmatic viewpoint, 
and used a mix of both quantitative and qualitative methods to check reliability, 
and to ensure validity in addressing the topic; this is given as utilising a 
transformative triangulation strategy. As with any research, caution should be 
taken to understand the limitations of the methods and instruments used for 
collecting data. Time management was crucial in order to accomplish the aim of 
the project, not only from the researcher’s perspective, but also to deliver 
measurable improvements at the ASA who are sponsoring the research.  
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4. Chapter Four: Assessing Knowledge Sharing using Social 
Network Analysis 
 
4.1 Introduction 
Social Network Analysis (SNA) identifies the relationships between individuals 
in an organisation and the frequencies of these relationships. Clearly put, a SNA 
is a "methodology for examining the structure among actors, groups, and 
organizations that works to explain the variations in beliefs, behaviours, and 
outcomes" (Hatala 2006, p.47). The ASA had previously conducted a KM survey 
to investigate the current state of knowledge sharing. The KM survey was 
carried out by a previous employee; for the purpose of this thesis the employee 
will be known as Timms. The survey conducted at the ASA made use of a traffic 
light system to express favourability of its findings according to respondents’ 
perceived assessment of a given subject of interest, i.e.  
 (Green) was deemed as a small or no issue, and not requiring any further 
action 
 (Amber) was deemed as an issue, but not requiring immediate action. 
However, this should be investigated further and addressed by the 
organisation. 
 (Red) was reserved for issues deemed critical, and required immediate 
attention to resolve the problem. 
The report graded departmental communication as (Red); while 
communication within department was good: participants highlighted 
communications between departments were very poor. These findings echoed 
those presented in 2009 and 2013 Staff Survey reports; the former highlighted 
that 38% of employees said communication between teams was poor (30% 
neither agreed nor disagreed) (People Insight 2009), and the latter highlighted 
that 41% of employees said communication between teams was poor (31% 
neither agreed nor disagreed), which represents a 3% and 1% increase 
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respectively (People Insight 2012). Timms suggested that SNA could help the 
ASA improve communication between departments and provide information 
for action on the divide between HQ and regional employees. It could also help 
in highlighting individuals within the organisation, capable of championing 
knowledge management initiatives. 
The purpose of conducting SNA at the organisation was to help identify the key 
players, and enlist them for the introduction of a new knowledge management 
tool. According to Anklam (2005) surveys, ethnographic interviews, and 
electronic activity mapping, can be used to capture the data required for 
creating a sociogram. Questionnaires were used to collect data within the case 
study organisation: while this “method is not practical for groups larger than 
150 to 200, the results within this range provide broad coverage and actionable 
results within groups up to this size” (Anklam 2005, p.336). As discussed in 
Chapter Three, the full network approach was preferred for this research 
because it provides a quick representation of the organisation, and it can be 
conducted with ease if the process is properly managed by asking respondents 
to identify a limited number of specific individuals (Hanneman and Riddle, 
2005).  
The following sections discuss the tools and techniques used to investigate the 
information and knowledge landscape within the case study organisation. The 
section also presents the findings which identify the key players within the 
organisation. 
 
4.2 Sampling 
The case study organisation had a little over 350 members; of this, 245 were 
permanent staff, and the others listed as volunteering members. A decision was 
made by the author to focus only on permanent staff; given that these were the 
most likely members to possess the ability to influence the outcome of securing 
buy-in from other members into the project. The role of volunteering members 
at the case study organisation were mostly low responsibility tasks including 
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survey data collection. The other factor influencing the decision to exclude 
volunteering members was the significant fast turnover of these members; in 
most cases these members would only last the duration of a data collection 
exercise or similar short term projects. Cross and Parker (2004) emphasize the 
importance of having a complete dataset as a missing node in the dataset can 
change the outcome of the SNA. For the purpose of this particular undertaking, 
it was imperative to have a complete network, as this would give a more 
comprehensive understanding of the current information and knowledge 
sharing connections, and also highlight the key players/most influentially 
members within the organisation. 
 
4.3 Data Collection Methods 
The case study organisation had a near 60/40 spilt of local and remote workers 
respectively, making online questionnaires the obvious data collection tool with 
the appropriate reach for the sample. One of the main benefits of using this 
method was the ability to collect the data simultaneously across the 
organisations geographically divided sections, saving travel time, cost, and 
effort. This was an advantage during the data collection process because the 
organisation has members separated all over the United Kingdom. The trade-off 
however, when utilising this method for data collection, is the difficulty in 
ensuring a high response rate. This is particularly an issue when carrying out 
social network analysis, as an incomplete data set may hinder making any firm 
conclusions from the analysis. Nonetheless analysis of the data should illustrate 
basic trends relevant to the information and knowledge sharing practices, and 
general social network trends within the ASA. 
 
4.3.1 Online Survey 
According to Cornford and Smithson (1996) surveys present a cross-sectional 
representation of the current state of affairs at a given point in time. The 
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authors explain that they usually consist of either questionnaires or interviews, 
in the case of this undertaking questionnaire was adopted. The survey was 
initially deployed as an online questionnaire. There are many online survey 
tools available (free or paid subscription) and suitable for the data collection 
process, but Survey Monkey was selected as the organisation had already, a 
fully paid subscription for the package. The decision to use this particular online 
survey system was not made solely on ease of use by the members of the 
association, and its availability, but is also supported by Evans and Mathur 
(2005) who insist on weighing up the advantages and disadvantages of using 
online systems: in this case the advantages outweighed the disadvantages. The 
first reason for this was that anonymity was required, and the data needed to be 
housed within the organisation’s data collection structure; this helped to ease 
the organisation’s perceived security and privacy protection concerns towards 
the data. The questionnaire asks a number of questions that may be considered 
sensitive, and it was important for the research to obtain unbiased answers that 
depict a true representation of each member’s information source, and other 
informal network ties. 
Evans and Mathur (2005) explain that online surveys are a good tool for data 
collection as long as a complete staff list is existent, as individuals are less likely 
to complete surveys from blanket emails. Using the organisation’s owned online 
survey tool provided accreditation of the process, while enlisting various heads 
of departments to forward the survey link to the members of their individual 
teams contributed to its endorsement. Using online surveys meant members 
were able to answer the questionnaire within their normal working 
environments, or during their free time, to minimise disruption and maximise 
the response rate. 
Prior to its deployment, the survey was piloted by a number of Loughborough 
University Staff and postgraduate students. These participants acted as a means 
to ensure clarity with the questions, and that the questionnaire could be 
accessed and completed without issues being encountered; the feedback 
received was then addressed by the researcher. Before the survey was finally 
deployed it had to be approved by the manager in charge of the project at the 
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organisation, as well as the human resources department. Bryman and Bell 
(2003) highlight that members of the pilot should not also be participants of the 
final study. It is therefore important to explain that it was obligatory to allow 
these members to complete the questionnaires and return any feedback for 
alterations. Their approval of the content was part of the necessary measures 
placed by the organisation for undertaking any internal data collection exercise. 
As mentioned earlier, one of the pitfalls of using online surveys which was 
encountered as a result of using Survey Monkey as the data collection tool was 
the slight difficulty in participants being able to interact with the researcher 
regarding any clarification needs or issues they encountered whilst completing 
the survey. Bryman and Bell (2003) suggest however, that because the 
researcher is not present in the administration of self-completed 
questionnaires, the research instrument must be made easy to follow and its 
questions, clear and easy to answer. Also, some participants felt reluctant to 
participate in the survey due to fear with regards to how the information would 
be used. Some of these issues are inevitable when carrying out surveys, but the 
researcher managed most of these concerns by providing clear instructions and 
background information about the survey to participants. The survey also 
included a note to state the participants were allowed to opt-out at any stage of 
the process, if they so desired. Furthermore, the survey was designed to be 
simple to complete with the help of instructions (See Appendix 1), enabling all 
members to enter “N/A” for questions irrelevant to them. 
As with any survey process, achieving 100% response rate is a difficult task and 
striving towards that goal demands extra effort from the researcher. With 
regards to this undertaking the researcher established a time period of one 
month for the collection of the data, however as this period drew to a close, 
participants yet to complete the questionnaire were prompted to complete the 
questionnaire, and in several cases, given a choice to either complete it using 
the online survey or arrange an assisted telephone interview when it was 
convenient for them. These additional efforts helped to drive up the response 
rate for the survey. As stated earlier, the use of an online survey system such as 
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Survey Monkey offered more advantages than disadvantages thereby making it 
a convenient and effective means of data collection. 
 
4.4 Data Analysis 
The feedback received from participants of the online surveys was collated with 
Microsoft Excel, and the results from the quantitative research were analysed 
using a software package, UCINET 6 (Borgatti et al. 2002), provided by 
Loughborough University. Microsoft Excel was chosen over IBM SPSS for the 
compilation of questionnaire results for two reasons; first because the 
researcher required a statistical system that could easily combine information 
from two separate lists (the survey result list and the organisation’s staff list): 
this would eventually help the researcher account for missing data, and aid the 
chasing down of unresponsive participants. Most importantly however, is its 
ability to output the data in a format that is readable by UCINET. The UCINET 
tool can be manipulated to compute descriptive measure calculations which 
provide an insight into the social trends and implications behind the data. 
Additionally, the UCINET tool has been provided with a related software 
package for visual representation and analysis of social networks called 
NetDraw (Borgatti et al. 2002). As highlighted in the literature, other SNA tools 
which exist include: Agna, InFlow, Krackplot and Netminer (Liebowitz, 2005) 
which can all be used for similar analysis of the data. However, UCINET was 
selected because of the researcher’s familiarity and proficiency of using the tool, 
as well as its availability on the Loughborough University machines.  
4.4.1 Social Network Analysis 
Breiger (2004) defined social network analysis as the “disciplined inquiry into 
the patterning of relations among social actors as well as the patterning of 
relationships among actors at different levels of analysis”. Social network 
analysis was used to analyse the information sharing habits of the ASA because 
it is an effective methodology for mapping out information flow within 
organisations (Borgatti et al. 2001). To fully grasp the social network analysis 
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executed in this thesis, it is important that all the basic network elements, 
descriptive measures and roles relevant to social network analysis are 
explained. 
4.4.2 Network Terminologies 
Actors are defined as “network members that are distinct individuals (for 
example, clients of a health service, and residents of a neighbourhood) or 
collective units (for example, health organisations within a community)” (Hawe 
et al., 2004), and this represents the participant of the survey. However, actors 
are not limited in definition to human entities, they could represent inanimate 
entities or other information sources; for this undertaking the focus is made on 
the individuals with the organisation. A network diagram is developed from the 
relationship between the actors based on their answers to the survey questions. 
The links connecting actors in a network diagram are known as “Ties”; these are 
the channels of communication between the nodes and may be observed in both 
directions (directed and un-directed), representing the reciprocity of each 
relationship. The type of network that is produced after analysis of the survey 
data is dependent on the dispersion of ties within the network. 
 
4.4.3 Descriptive Measures 
After the survey feedback has been collated and input into UCINET, descriptive 
measures can be calculated. There are two types of descriptive measure 
pertaining to the network itself: network density and centrality measures. 
Network density according to Hawe et al. (2004), is one of the most common 
descriptive measures in social network analysis. The measure shows how 
connected the nodes and ties are, by calculating the number of actual ties 
against the number of possible ties that can exist within the network. The 
centrality measures however, are used to determine the value of individual 
nodes within the network. Hawe et al. (2004) explain that the centrality 
measures highlight the nodes that are most involved in the connections 
occurring within the network. For centrality measures, the nodes structure and 
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position contribute to its importance, and the measures calculated include the 
following: 
 In-degree: this represents the number of inward ties towards the node, it 
is applied to show the index of direct exposure, in this case the node’s 
likeliness to be influenced directly by other nodes. 
 Out-degree: this represents the number of outward ties made from a 
node, it is also applied to show the index of direct exposure, in this case 
signifies the node’s opportunity to influence directly other nodes. 
 Closeness: this represents the extent to which nodes are separated from 
each other, it is an index of the expected time of arrival for a given node, 
determined looking at the number of nodes that stand between two 
chosen nodes. 
 Betweenness: this represents the extent to which a node lies along the 
shortest path of the surrounding nodes. 
 Eigenvector: this is an indicator of popularity, and represents how well 
connected a particular node is to other well connected nodes. 
 
4.4.4 Roles 
The descriptive measures once calculated can be used in understanding the 
roles of individuals within the network. These roles are used to deduce the 
impact a particular node may have on the network. The roles explored include 
the following: 
 Boundary Spanners: these nodes enable communication between nodes 
that are otherwise separate from the network. Cross and Parker (2004) 
concur, stating that these nodes enable a communication path between 
their group, and the other groups of nodes that would otherwise be 
disconnected. Their value according to Long et al. (2013) rests in their 
ability to facilitate interaction and information flow between separate 
groups within the social network. 
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 Information Brokers: theses nodes are understood to play a very crucial 
role within the network, according to Cross and Prusak (2002) they play 
such a vital role that networks as a whole would simply not exist without 
information brokers.  These nodes act as a link between nodes that are 
not connected to each other, they can therefore be utilised to transfer 
knowledge and information, acting as an indirect communication 
channel; hence the title of information brokers. 
 
 Bottlenecks: these nodes by definition have access to, gather and, retain 
or hold knowledge, but are ineffective in the dissemination of knowledge 
to the rest of the network. Long et al. (2013) explain that bottlenecks 
create decline in network efficiency by hoarding the information, similar 
to the views of Helms et al. (2010) referring to bottlenecks as knowledge 
sharing barriers. Within network analysis one is likely to observe 
bottlenecks in key roles within an organisation. 
 
 Peripherals: these nodes are so named due to their outer placement in 
the network, Cross and Parker (2004) emphasis these nodes are situated 
on the outskirt of the network. Their value can be recognised either as 
unexploited resources or specialists that enter into the network 
occasionally (Long et al. 2013; Borgatti et al. 2001) 
 
The roles described above can be calculated using measures provided on 
UCINET. NetDraw also allows for visually identifying some important features 
of network connections as it facilitates some elements of analysis of the data. In 
this case NetDraw was used to analyse the following aspects of the network: 
 Components: networks are made of clusters of nodes referred to as 
components; according to Fredericks and Durland (2005) these are 
normally separate from the rest of the network, and determine how 
connected the network is; it could be said a connected graph is one 
which is made of a single component. 
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 Cutpoints and Blocks: the latter nodes are grouped together due to their 
significantly high interaction, but are still connected to the rest of the 
network by Cutpoint nodes. The former help maintain connection of the 
Blocks with the rest of the network (Fredericks and Durland 2005). 
These roles are quite significant within the network as the removal of 
one or a combination of two nodes in respective cases, could lead to 
disconnect in the network or a split which creates more components.  
 
 Finally, other small groups occur within the network with the main 
characteristic a bi-directional or reciprocal communication tie between 
al the nodes involved: these are termed cliques. 
 
 
4.5 Findings and Analysis 
This section collates and presents the finding from the SNA. The researcher 
provides an overview of the entire network and presents a comprehensive 
analysis of the network properties, insight into individual roles, and outlines the 
key players within the network in general. For ethical reasons the researcher 
adopted a unique number identification to represent each member of the 
organisation. The results are provided in tabular format; as in Table 10, with the 
respective nodes appearing in ranking in the order from top to bottom in terms 
of significance. 
 
4.5.1 Questionnaire Response Rate 
According to Baruch (1998) achieving a high response rate is essential for study 
results to be dependable, valid and reliable. The SNA conducted by Chan and 
Liebowitz (2006) achieved 30% response rate, however, the authors state the 
data still provided some key findings. This shows the difficulty in achieving very 
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high response rates, but also shows vital findings can be deduced from a lower 
response rate as well. 
The choice of data collecting tool used can affect the response rate, as Cross and 
Parker (2004) allude the importance of a complete dataset when conducting 
SNA research: the authors explain that the outcome may be affected by a few 
respondents’ failure to participate. 
Response 
Number of 
Employees 
Selected Sample 245 
Complete 
Response 
174 
Table 8: Questionnaire Response Rate 
Many conceptions held about questionnaires suggest they achieve lower 
response rates, and Baruch (1999) suggests that questionnaires have seen a 
continued decline in response rates over time. The initial survey lasted a month, 
with an additional 2 weeks added to allow the researcher to chase responses for 
the completion of whole departments. The questionnaire response rate was 
calculated using the following formula; 
𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑅𝑎𝑡𝑒 =  
∑ 𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒𝑑 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒𝑠
∑ 𝑆𝑒𝑙𝑒𝑐𝑡𝑒𝑑 𝑆𝑎𝑚𝑝𝑙𝑒
∗ 100 
174
245
∗ 100 = 71% 
The high survey response rate when compared with those achieved by other 
SNA surveys reviewed by Baruch (1999) meant the researcher could derive 
results that were more reliable; as the greater response rate increased the 
probability the data would provide meaningful findings. Van Bennekom (2002, 
p.146) proposed a chart to evaluate statistical accuracy of a survey; based on 
the sample size and a 71% response rate of this survey, according to the chart, 
the survey fell within the 95% +/- 5% confidence margin. This signified the 
survey should provide the researcher with findings that are both dependable 
and reliable. 
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4.5.2 Duration of Service 
The duration of service is considered as the length of time which a member of 
staff has been working for their employer. This information is important when 
looking at knowledge management and sharing, as it can be assumed that the 
longer an individual serves the organisation, the more knowledge is gained and 
generated by that individual for carrying out their respective functions. 
According to findings from Mcklinlay’s (2002) study, there exists evidence of a 
correlation between the duration of service for each staff member, and the 
perception of time required to gain necessary competence. That said, the 
duration of service may also have an effect on the degree to which each member 
of staff is embedded into the organisation’s social network. As part of the 
preliminary section of the survey, the question on duration of service was put to 
each respondent and the findings presented in Table 9. The survey data 
indicated a majority 54% (94) of respondents were still within the first three 
years of employment at the organisation, 34.5% (60) of respondents had been 
employed for between three and nine years, and only 11.5% (20) of 
respondents had been employed for ten or more years. 
 
Duration of Service 
(Years) 
Number of 
Employees 
% 
Less than 1 year 24 13.8 
1-3 Years 70 40.2 
4-6 Years 41 23.6 
7-9 Years 19 10.9 
10-20 Years 16 9.2 
20+ Years 4 2.3 
Total 174 100 
Table 9: Duration of Service 
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The findings indicated a significantly high turn-over of employees at the 
organisation given the rapid decline in numbers of employees that are retained 
at the organisation after the third year of employment. The researcher also 
observed that the majority of leavers had attained significantly upper level 
management responsibilities before they departed. With regards to knowledge 
management, this poses a need for concern as the organisation may struggle to 
understand how much knowledge is leaving the organisation, and more 
importantly how best to capture that knowledge. The influx of new employees 
also raises the concern of how much competence is being gained within the 
short period by new members needed to fulfil their tasks. As highlighted earlier, 
a short duration of service for employees may translate to less competence 
gained, or a demand for new recruits to embed themselves more quickly and 
obtain the required knowledge even quicker. Finding the right channel of 
relevant information becomes a crucial challenge for new recruits within this 
type of organisational environment.  
 
4.5.3 Network Properties 
When analysing a network’s properties, it is vital to review characteristics of 
the network first. The network findings signify that the data collected does not 
fulfil the characteristics for total connectivity, as can be seen on the socio-gram 
provided in Figure 21, not all the nodes are linked to each other. While the 
network does not meet the requirements for full connectivity, the network still 
meets the characteristics of a complete network, despite not all members of the 
organisation providing data; this holds true because the social network is 
developed from the responses of each member regarding their information 
sources channel as opposed to an ego network, which focuses on the 
communication links between a single member’s interaction with the rest of the 
organisation. 
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Figure 20: Socio-gram of the case study organisation 
The main network created can be classified as a directed graph (Digraph), as it 
contains ties that are directed from one node to another. This suggests that each 
member has specified another member of the organisation to whom their query 
is directed at when searching for information; regarding a specific topic in the 
case of this investigation. The socio-gram also highlights the presence of bi-
directional ties; essentially links that have reciprocal value between nodes. 
These links are very important within an organisation as they provide an 
opportunity for improving the exchange of ideas (Dozier et al. 2009). 
Finally the network meets the characteristic of a 1-mode network. Prell (2012, 
p16) defines it as “networks where we study how all actors are tied to one 
another according to one relation, like friendship”, the author further explains 
that 1-mode networks constitute data regarding nodes of a similar type. This 
holds true for the survey conducted as it focused on members of the 
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organisation, and their information and communication channels. The 
relationship or communication was represented in binary form; 0’s suggesting 
no identifiable links between nodes, and 1’s suggesting at least a directed link 
between nodes. 
The preceding section provides information that allows for accurate calculation 
of the network density. For this network, the overall density was 0.035 (see 
Appendix 7), this suggests that the organisation is currently utilising only 3.5% 
of its existing communication channels, or there is potentially 96.5% of its 
communication channels that are not being utilised. This suggest that members 
in general direct their queries towards a very small group of individuals within 
the organisation. 
 
4.5.4 Descriptive Measures Analysis 
The data was imported into UCINET where calculations were made on the 
centrality measures; these highlight the node’s position in the network and 
their value to the network. The most important and frequently calculated 
centrality measures are given by Borgatti (1995) as the degree centrality, 
betweenness, closeness, and the eigenvector centrality. The author explains that 
these centrality measures are used to indicate “prestige, importance, 
prominence and power” (p.112). The findings from the analysis of the centrality 
measures are given below, showing the nodes with the highest values for each 
measure. 
 
1. Degree Centrality 
 
The degree centrality consists of both in-degree and out-degree centralities, 
given that the current network is directed. The two centralities therefore 
refer to the direction of inquest; the former refers to those received by the 
node, and the latter refers to inquires made by the node to other nodes 
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within the network. In the case of the study organisation, the degree 
centralities show indications of how well members of the organisation 
interact with others. The in-degree assumes a person is frequently contacted 
for information, and the higher this value, the more important that person is 
an information provider. The out-degree however, emphasises an 
individual’s information seeking confidence; the higher the value, the more 
comfortable the individual is with contacting members of the organisation 
for information. These views however, only represent potentially positive 
interpretation of the degree centralities. The in-degree may also represent 
an over-reliance on a particular individual and the out-degree may also 
represent incompetence in one’s role within the organisation. Conversely an 
individual with equal in-degree and out-degree, may signify the 
characteristics of a good communicator within the network; one that gives 
as much as they receive. 
With regards to this network, Table 10 shows a list of the top five nodes 
with the highest in-degree centrality value. Node “289” was identified as 
having the highest in-degree value, but what is interesting is the difference 
in in-degree values between the first “289” and fifth “248” node, which is 
almost doubled. 
Node Unique ID In-degree 
289 120 
291 80 
125 73 
247 71 
248 67 
Table 10: In-Degrees Centralities 
Even comparing the first “289” and the second “291” nodes, highlights a 
significant difference in the amount of inquiries directed at this node; this 
may imply heavy/over-reliance on this individual for information and 
knowledge. The questionnaire included sections for participants to provide 
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further explanation on their selections of information sources, and the 
following statements were outlined to support the high dependence on node 
“289”: 
o “Knows everything, makes time for you straight away.” 
o “I would speak to “289” because “289” is very helpful :)” 
o “Friendly and approachable” 
o “In my office, and is a wiz with these things” 
o “Who Else?” 
o “Only <department> officer within company” 
 
The statements emphasise characteristics of the individual which include; 
approachability, efficiency, and being very helpful. The statements also 
suggest confidence in “289’s” general expertise, but more interestingly 
highlights “289” is the only information source within the organisation with 
regards to that department. The analysis was justified as this individual was 
observed as the most popular individual at the organisation, more 
importantly the findings suggest it may be useful to introduce another node 
for support, reducing potential overload on node “289”. With regards to this 
network, Table 11 shows a list of the top seven nodes with the highest out-
degree centrality value. Node “73” was identified as having the highest out-
degree value, but what is interesting looking down the out-degree value list 
of the top thirty nodes, was that the values only range between 20 and 30. 
Node Unique ID Out-degree 
73 33 
125 29 
265 29 
249 28 
123 28 
251 28 
283 28 
Table 11: Out-Degrees Centralities 
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This may suggest that members of the organisation only know or have 
contact with a few sources: this corresponds with the findings of the 
knowledge management, and staff surveys, which highlighted members of 
the organisation did not always know who to contact for information. 
Further analysis was carried out to investigate the ratio of in-degree to out-
degree focusing on the top five lists identified for each above. The ratio 
illustrates a comparison of the amount of information sought after from an 
individual against the amount required from other members of the 
organisation. Table 12 presents the findings 
Node Unique 
ID 
In-degree Out-degree 
289 120 17 
291 80 20 
125 73 29 
247 71 0 
248 67 17 
73 4 33 
265 7 29 
249 13 28 
123 27 28 
251 33 28 
283 42 28 
Table 12: In-degree vs. Out-degree 
The ratios of in-degree to out-degree appear to be closest with regards to 
nodes “123” and “251”, meaning they have the most balanced 
communication within the network. The ratios also suggest that the 
members of the organisation supply more information than they seek. This 
again may correlate to issues identified within the KM and staff surveys, 
which suggested a majority staff were unsuccessful in finding the right 
information or the right person to contact. 
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2. Closeness Measures 
With regards to this network, Table 13 shows a list of the top six nodes with 
the highest closeness values, these represent the nodes with the quickest 
speed of reach. 
 Node Unique 
ID 
Closeness 
Highest 
247 0.914 
386 0.904 
254 0.889 
195 0.897 
213 0.897 
101 0.897 
Lowest 
256 0.360 
26 0.360 
Table 13: Closeness Measures 
A high closeness value indicated that the node is central to the network. 
Node “247” was identified as having the highest closeness value, making this 
the most central to the network, and also the node with the fastest reach to 
the other nodes within the network. This means that node “247” is the 
fastest point through which the organisation can introduce new information 
to be spread across. The findings also showed the larger percentage of the 
network had consistently high closeness scores, however, the nodes with 
lower scores had significantly lower values ranging between 0.360 – 0.364. 
This shows a significant divide in connectivity between the highly connected 
and the least connected members. This may be as a result of the 
geographical structuring of the organisation, with a similar spilt in local and 
remote member count. 
The findings also highlight the centrality of not just individuals, but also of 
important IT systems within the organisation. Node “386” which has the 
second highest closeness score when decoded is actually the organisation’s 
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Customer Relationship Management (CRM) system. Arguably, the inclusion 
of this would suggest a two-mode network consisting of people and systems, 
however, it still remains a one-mode in this case, and based on the fact the 
actors all constitute information seekers and sources. The high closeness 
score of this system shows it has high value within the organisation with 
regards to information management. The researcher who was also acting as 
a member of the organisation was able to provide invaluable explanation on 
the system’s value. The CRM system is the main system used by the 
organisation to manage interactions with consumers of its products and 
services. Such is the importance of the system that training on its use is 
included in the induction program for every new member of staff. Further 
conversations with members of the organisation brought to light that the 
system was not only the most used, but it also contained a vast amount of 
stored information/knowledge as many people would document 
conversations between consumers which were not stored anywhere else.  
 
3. Betweenness Centrality 
 
With regards to this network, Table 14 shows a list of the top five nodes 
with the highest betweenness value. The betweenness value is related to the 
“path” and “closeness” in that it computes how often a node is positioned on 
the geodesic between two other nodes. The path is defined by Hanneman & 
Riddle (2005) as the distance traveling from one node to another without 
returning to any node within the network, and a geodesic distance is simply 
given as the shortest (most efficient) travel path between two nodes in a 
network. Nodes “241” and “338” were identified as having the highest 
betweenness value, which were significantly higher than the rest of the 
other nodes in the network; meaning that these individuals are integral to 
the information network. 
 
  Page 92 
Node Unique 
ID 
Betweenness 
241 4236.41 
338 4171.48 
125 3450.19 
251 3348.15 
23 3341.30 
Table 14: Betweenness 
These individuals are vital to the organisation as they are well positioned 
within the most efficient communication channels, allowing them to 
influence the information flow within the network; potentially the best 
avenue to introduce new information. 
 
4. Eigenvector Centrality 
With regards to this network, Table 15 shows a list of the top six nodes with 
the highest eigenvector value. The eigenvector centrality is a measure of 
popularity within the network depicting excellent connectivity by 
measuring how well connected a node is within the network and 
additionally how well connected the other nodes it connects with are in the 
network. Nodes “289” and “291” were identified as having the highest 
eigenvector value, making them the most well connected individuals in the 
network. The findings show that these individuals have regular 
communications with members of the organisation, who are also important 
information channels themselves. These individuals because of their 
superior connectivity within the network, are mostly likely knowledgeable 
of most of individuals-of-interest and are therefore vital in making the right 
introductions. 
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Node Unique 
ID 
Eigenvector   
289 0.274 
291 0.202 
248 0.191 
125 0.186 
247 0.177 
241 0.173 
Table 15: Eigenvector results 
 
 
4.6 Summary 
This phase of the research was set out to explore the information and 
knowledge flows within the Amateur Swimming Association. The case study 
organisation is mid-sized; having just fewer than 400 members at the time of 
this investigation. Identifying members of the ASA to drive the project was 
crucial, and the researcher deemed utilising social network analysis (SNA), as a 
reliable method for discovering the most influential members. The investigation 
conducted was deemed successful by the researcher having attained a high 
response rate of around 71%, for the online questionnaire survey. Utilising SNA 
tools such as UCINET and NetDraw, the researcher was able to identify a 
minimum of the top five key players for the relevant analytical metrics. The 
exercise also brought to light the lengthy period taken to conduct such 
investigation within a mid-sized company, and the effort required to collate the 
social network dataset from the completed questionnaire. It was therefore 
recommended by the researcher for an alternative automated or semi-
automated method to be explored for future system implementation purpose. 
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5. Chapter Five: Introducing and evaluating the EKE system 
at the ASA for discovering organisation expertise. 
. 
5.1 Introduction 
This part of the research agenda set out to investigate the potential of 
implementing an expertise locator system; the E-mail knowledge extraction 
(EKE) tool, within the ASA. A pilot was conducted which generated feedback on 
potential benefits, issues, and improvements of the system.  Initial analysis of 
the data identified recommendations that should help tailor the system to the 
specifications required by the organisation. The section indicated the EKE 
system had a few issues with regards to speed resulting largely from the 
organisations VPN; users felt the system would be beneficial to the ASA, which 
prompted the ASA board’s agreement for a larger scale trail of the EKE system 
after its customisation. Timms began investigating ways to improve knowledge 
management at the ASA; that research provided several recommendations 
including tools for social, technological, and systems change, which should be 
made in order to enhance knowledge sharing, the details for recommending the 
concerning tools are given below: 
 
5.1.1 Social Network Analysis (SNA) 
 A SNA identifies the relationships between individuals in an organisation and 
the frequencies of these relationships. A traffic light system was used to 
determine whether findings are favourable (Green), unfavourable (Red), or 
neutral / things to watch (Amber) at the ASA. The report graded departmental 
communication as (Red); while communication within department was good, 
participant’s highlighted communications between departments were very 
poor. These findings echo those presented in 2009 and 2013 Staff Survey 
reports; the former highlighted that 38% of employees said communication 
between teams was poor (30% neither agreed nor disagreed) (People Insight 
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2009), and the latter highlighted that 41% of employees said communication 
between teams was poor (31% neither agreed nor disagreed), which represents 
a 3% and 1% increase respectively (People Insight 2012). Timms suggested 
that SNA could help the ASA improve communication between departments and 
provide information for action on the divide between HQ and regional 
employees. It could also help in highlighting individuals within the organisation, 
capable of championing knowledge management initiatives. 
 
5.1.2 Investigate Opportunities for Integrating Databases and or 
Document Management Systems e.g. MS SharePoint 
The ASA currently uses a number of databases to store records, including 
Integra, which was originally designed for the membership team; Exchequers, 
which is a standalone system for awards; Parnassus, which is used by the 
Awarding Body; and several others used by the IoS team and other 
departments. The main central repository however, exists as shared network 
drives which are ineffective and inefficient for promoting knowledge discovery 
and sharing. Implementing tools such as Electronic Document and Records 
Management (EDRM) systems within the ASA could help address the following 
issues identified in the report:  
 Enhancing knowledge retention and avoiding expertise loss which was 
graded (Red) by providing a central repository for knowledge and 
information. 
 Improve searching and success rate which was graded (Red) 
 Reduce recreation of work that already exists which was graded (Red) 
Other tools recommended (details can be found in Timms KM Interview 
Report): 
 Job Shadowing Scheme 
 Video Conferencing 
 Review and make changes to Intranet 
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 Encourage more informal gatherings e.g. meet the team, knowledge cafes 
and other communities of practise. 
 Identify if information retention and policy document can include, in 
addition to compliance issues, more information about best practices 
 Identify whether standalone spreadsheets can be uploaded to current 
systems in place at ASA 
 Adopt FISH Culture to help Foster and Communicate a Knowledge 
Sharing Culture 
 Create document(s) with useful tips on how to manage knowledge and 
expertise, including what to do when someone is away or when someone 
leaves the organisation 
 Identify If Standard Operating Procedures (SOP’s) can be designed to 
assist with interdepartmental communication 
 Create a Steering Group on KM – Champions 
 Interviews to Gather Insight into Findings 
 Systems Map of Current Systems 
This pilot stems from recommendations made by both Timms and Patel; 
another researcher who carried out social network analysis on a small sample 
of ASA Employees; 
 
5.1.3 Email Knowledge Extraction 
EKE is a tool that captures keyphrases within outgoing email content to ensure 
that the organisation’s expertise is continuously located and made available for 
those employees who need it (Tedmori 2008). The tool was recommended as a 
means to respond to the following issues identified from the investigation; 
 The report graded staff knowledge of who to contact for information or 
expertise as (Red). 
 How often colleagues were contacted for information before conducting 
a search was graded (Amber). 
  Page 97 
 Successfulness of finding information or getting advice was graded 
(Red), the staff survey also highlighted that 27% of employees said they 
did not always get the right type and amount of information that they 
needed to do their job well (30% neither agreed nor disagreed) (People 
Insight 2012). 
 Average days wasted per month due to not knowing about data, 
information or knowledge was graded (Red). 
 Time spent recreating work that already exists was graded (Red). 
 Availability of tools that capture knowledge and expertise was graded 
(Red). 
 Awareness of the priority of knowledge retention and avoiding expertise 
loss was graded (Red). 
 Staff opinion on the benefit of capturing expertise within the 
organisation was graded (Green). 
Given the findings there is a need for the ASA to find a method to improve upon 
these results. One potential solution was to implement an expertise locator such 
as EKE. The process and findings from implementing EKE will be discussed 
within this thesis. The potential benefits for the organisation in implementing 
this type of system could include the following; 
 Reduce time searching for expert by directing employees to the right 
person. 
 Expertise profiling. 
 Provide data required for creating a corporate taxonomy; this will help 
the ASA correctly categorise and store data and information (potentially 
on an EDRM system), hereby aiding the ASA comply with data polices. 
 Reduce work duplication; the result of a properly implemented EDRM 
using relevant taxonomy, means employees can retrieve efficiently 
already existing documents. 
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5.2 Research Design 
Following the recommendations identified in the previous section, this part of 
the research set out to investigate the potential of implementing an expertise 
locator system within the ASA. The first phase involved conducting a pilot study 
whereby a select group of staff could trial the system whilst carrying out their 
normal day-to-day activities, this would replicate as close as possible the real-
life experiences of the potential users at the ASA. This type of pilot process 
would also generate feedback on potential positive and negative issues, and 
improvements of the system, helping to tailor it to the specifications required 
by the organisation. 
 
5.3 EKE Pilot Process 
In order to successfully deliver the pilot phase, various steps were taken before, 
during, and after the pilot period to ensure a robust documentation of all 
possible outcomes, given below; 
5.3.1 Pre-pilot stage 
The EKE system was initially re-designed to support the virtual computing 
environment present at the ASA; it was then installed on a new server and 
tested to ensure stability. Once the setup was complete, it was installed on a 
laptop and run for one week; this was done to test the installation process as 
well as test the stability and compatibility of the software on the ASA assigned 
laptops. This initial installation process identified extra component software 
that was required for the EKE software to run, and also enable the creation of 
an installation guide which clarifies the steps needed to setup the system on 
staff laptops individually. 
Timms had previously enlisted volunteers for the trial of the EKE system, and a 
similar process was applied which delivered 11 volunteers all within the Get 
People Swimming (GPS) team. While the sample was obtained by convenience 
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sampling, stratification was obtained by having both gender and user location 
(i.e. local and remote) types represented; consisting of 3 males and 8 females, 
and 6 local and 5 remote users respectively. Three training sessions were 
provided to the participants, one conducted face-to-face and the others virtually 
via WebEx. The sessions included introduction of the pilot process, explanation 
of the workings of the EKE system, potential benefits for the organisation, 
potential benefits of EKE for future IT systems, information on how to install the 
software, and information relating to issues found during the pilot and activities 
to take place post-pilot; this required between 45mins to 1 hour to complete. 
 
5.3.2 During pilot stage 
The pilot was initially proposed to run for four weeks, however, to allow all 
participants the pre-defined period of engagement with the system, it was 
extended by an extra three weeks. During the pilot period certain issues arose, 
mostly pertaining to remote users, and the issues particularly related to the EKE 
system were swiftly addressed to ensure continued system efficiency. Some 
issues resulting from external sources like the organisation’s VPN, used by 
remote users, were left unresolved. 
 
5.3.3 Post-pilot stage 
Once the pilot period was concluded, a mixed method approach, was used to 
gather the data about user experiences during the pilot. An electronic survey 
(see Appendix 2) was used for collecting the quantitative data. Microsoft Word 
forms was used because it was relatively easy to design the questionnaire, and 
also because a personalised section on the questionnaire meant individual ones 
had to be made for each participant, which may have been relatively more 
complicated to achieve using online survey systems. The questionnaire 
consisted of questions regarding evaluation of the system, evaluation of 
keyphrases presented, and social or ethical challenges. The questions were 
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presented with options mostly using a five point Likert ranking scales shown in 
Table 16, along with the value assigned to it; 
Value Likert (ranking) Scales 
1 
To no extent 
Strongly 
Disagree 
Extremely 
Uncomfortable 
Poor 
2 To a little extent Disagree Uncomfortable Fair 
3 To some extent Neutral Neutral Satisfactory 
4 To a moderate 
extent 
Agree Comfortable Good 
5 
To a great extent 
Strongly Agree Extremely 
Comfortable 
Excellent 
Table 16: Electronic Survey Measurement Scales
Interviews were conducted with 3 of the pilot participants who indicated they 
would be able to provide further insight of their experiences regarding using 
the EKE tool. The purpose was to investigate findings reported from the 
quantitative data. The questions asked were of a probing nature, to understand 
participants’ views of the strength, weakness, as well as recommendations for 
further development of the system. The interview data was transcribed 
verbatim and analysed using thematic analysis; transcribed and manually coded 
according to themes. 
 
 
5.4 Results 
Table 17 shows the general demographics of the participants of the study. 
 
Gender 
Male  Female 
33%  67% 
Duration of Employment (Years) 
Less than 1 1 – 2 Years 3+ Years 
22% 45% 33% 
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Usage Type (Location) 
Local  Remote 
56%  44% 
Table 17: Demographic Information 
The participants had varying years of work experience at the ASA. There was a 
good representation for the range of participants; 22% having been at the 
organisation for less than a year, 45% for 1-2 years and 33% for 3 years or 
more. 
 
5.4.1 End-user Evaluation of EKE 
A similar traffic light system was used during the evaluation of the EKE system 
to show favourability of feedback given on different aspects of the software. As 
a guiding rule, in most cases a 66% or above positive response would receive a 
(Green) light. Anything with up-to 33% negative response would receive an 
(Amber) light, and anything above 33% negative response would receive a 
(Red) light. Table 18 shows the results of the system evaluation. The responses 
obtained indicated the simplicity of using the system. A majority 89% (8) 
thought the overall software was easy or very easy to use (Green), only 11% (1) 
found it difficult to use. A majority 67% (6) felt that the concept of EKE was easy 
to grasp, whilst the others 33% (3) felt it was very easy to grasp (Green). 
 
System evaluation 
Overall software ease of use rating 
Very Easy Easy Neutral Difficult Very difficult 
22% 67% 0% 11% 0% 
Concept of software 
Very Easy Easy Neutral Difficult Very difficult 
33% 67% 0% 0% 0% 
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I can effectively send emails using this tool 
Strongly agree Agree Neutral Disagree Strongly disagree 
33% 44% 0% 11% 11% 
I am able to send emails quickly using this tool 
Strongly agree Agree Neutral Disagree Strongly disagree 
22% 34% 22% 0% 22% 
I feel comfortable using this tool 
Strongly agree Agree Neutral Disagree Strongly disagree 
11% 56% 22% 11% 0% 
It was intuitive using this tool 
Strongly agree Agree Neutral Disagree Strongly disagree 
11% 22% 68% 0% 0% 
Categories were appropriate for rating keyphrases 
Strongly agree Agree Neutral Disagree Strongly disagree 
11% 34% 22% 33% 0% 
Layout of keyphrase ranking form was clear 
Strongly agree Agree Neutral Disagree Strongly disagree 
11% 45% 44% 0% 0% 
Overall, I am satisfied with the EKE software 
Strongly agree Agree Neutral Disagree Strongly disagree 
22% 45% 11% 11% 11% 
     
Table 18: System evaluation
A majority 78% (7) agreed or strongly agreed they could still send emails 
effectively (Green), but a few 22% (2) participants felt that their ability to send 
E-mails was adversely affected by the use of EKE (Amber); The ASA’s Virtual 
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Private Network (VPN) setup was highlighted as a major contributing factor, as 
well as extra seconds taken by users in deciding how to rank their keyphrase 
appropriately. One participant highlighted that the system “does add a small 
amount of time when sending an email due to selecting phrases”.  However, 
participants to a large extent 57% (5) felt comfortable using the tool (Green). 
The tool was found intuitive to use by 33% (3) of the participants, with a 
majority 68% (6) remaining neutral concerning the intuitiveness of using and 
understanding the tool. There was a close split in opinions about the 
appropriateness of ranking categories, with 45% (4) agreeing or strongly 
agreeing and 33% (3) who disagreed (Amber), only a few 22% (2) were neutral 
on the ranking options provided. The following were highlighted by 
participants as the contributing factors: “There was a lack of clarity in the 
definition of BK (Basic Knowledge), WK (Working Knowledge), and EK (Expert 
knowledge) options”, there is need for an extra field (Main Contact (MC)) in order 
to comply with ASA ways”, and “worries on how the best experts can be identified”. 
A majority 57% (5) of participants agreed or strongly agreed the layout was 
clear (Green). 
When the participants were asked whether they thought the idea of extracting 
keyphrases from E-mail was worthwhile, a majority 78% (7) of participants 
agreed and only 22% (2) disagreed (Green). 
 
Figure 21: The idea of extracting keyphrase from email is worthwhile 
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When asked whether the extraction process should be applied to E-mail 
attachments, there was a close split in opinions between participants, the 
greater 56% (5) saying attachments should not be processed. Some said they 
“couldn’t see how it would make such a difference because usually when you put 
an attachment on you describe what the attachment is anyways in your email”, 
also “it might also bring up a longer list that would have to scroll through and I 
think that that could slow it down”. One respondent further explained that “if 
you then add attachments and there is a lot more topics, then people in a rush are 
probably just going to select N/A and process it… they are not going to take their 
time to go through it”, “that is the risk we can run if we have too many topics”, “if 
we have attachments as well the more information that is going to go in, the more 
errors, either they are going to process the wrong one or they are more likely to 
not select any”. 
However, 44% (4) of the respondents thought it might be a good idea, some 
highlighted that “often a lot of the times we send documents (…) a lot of the valid 
information is within the attachment” and that “it would be nice to have but not a 
must have”. 
 
Figure 22: Should extracting be applied to email attachments 
With regards to whether the EKE tool would benefit users in searching for key 
experts, 56% (5) of the respondents agreed that it would benefit. Respondents 
felt that the tool would mostly benefit new employees stating that “for new 
members of staff / change in department, it would be a very good way to 
  Page 105 
introduce them to the organisation and a good way to highlight areas of training 
need / gaps in knowledge”. 
It was deemed that the tool could relieve pressure off some over-utilised 
experts in the organisation, one respondent explained that “EKE might take 
some of the pressure off, as there will be ‘other experts’ that come to light”.  
However, 33% (3) thought the tool would not benefit them in searching for key 
experts, some respondents thought because of the duration of the pilot and the 
number of participants involved, there was not a robust enough pool of 
documented expertise to see the benefits of searching for experts on the 
systems web search page. 
 
Figure 23: Would the tool benefit you in searching for key experts 
 
When asked if they felt that the tool could be improved in any way, a majority 
89% (8) agreed that there were things that could be made better or added to 
the tool (Red), one respondent commented saying; “because I think it is a good 
tool I would be more likely to want to improve it”. Suggestions for improving the 
tool include the following: 
  “A pre-defined dictionary of words would have improved the system in my 
view.” 
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 “Good idea in principle, but needs refining to have no impact on day-to-day 
work” 
 “Speed for VPN users” 
 
Figure 24: Do you think the tool can be improved in anyway 
 
In response to the question whether participants found anything about the tool 
that they disliked, 78% (7) said that there was (Red). The following issues were 
raised: 
“I found that a lot of times words / extractions were not relevant”, “the words / 
phrases weren’t always relevant”. 
“There was clearly no pre-defined dictionary for the software to follow and 
therefore it picked out unimportant words from general dialogue, or it didn’t 
correctly highlight words or phrases making its suggestions meaningless.” While 
this was the opinion of only one of the participants, the idea of introducing EKE 
into the ASA did stem from the need for the organisation to build its own 
dictionary of operational terms. Hence the researcher felt it was important to 
allow the software a larger recall in order to gather the relevant expertise terms 
within the organisation. 
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Figure 25: Is there anything you did not like about the tool 
Overall a majority 67% (6) of respondents agreed or strongly agreed that they 
were satisfied with the EKE software. However, a small number 22% (2) of 
participants disagreed or strongly disagreed (Amber); VPN issue was again 
mentioned. 
 
5.4.2 Evaluation of Extracted Keyphrases 
Participants were shown a list of keyphrases which had been randomly selected 
from the database of keyphrases that had been extracted from the E-mails they 
sent during the pilot period. They were then asked to review the keyphrases 
presented in each category (BK, WK, and EK) and to give a review upon 
reflection how accurate the system had captured their knowledge. Table 19 
provides a summary of their responses. 
When comparing how the system performed on capturing each knowledge 
category, the findings show that the system performed the best in identifying 
Expert Knowledge, with a majority 45% (4) of the respondents saying it did an 
excellent job and 33% saying it did a good job (Green). Participants were more 
equally split on their opinions with regards to the keyphrases presented about 
their Working Knowledge upon reflection. However, a majority 67% (6) 
thought the expertise captured by the system on the category was between 
satisfactory and excellent (Green), and the other 33% (3) felt it was fair or poor. 
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With regards to the Basic Knowledge category, there was a 55:45 split in 
respondents’ opinions of the system being between satisfactory and excellent at 
capturing their knowledge in this category, or faring fairly or poorly 
respectively. On the lower end of the scale there seemed to be some cause for 
concern as a worrying 34% (3) of respondents indicated that the system did a 
poor job capturing their knowledge in this category (Amber). 
The results can be attributed to a number of factors; the system’s extraction 
technique is better at identifying phrases that it deems as expert knowledge 
within an email, which may be a good source for mining expertise from a 
dialogue between individuals; it may also be that the participants are better at 
identifying areas which they deem to be experts in; as suggested earlier, the 
clarity of the definition given of the categories could be a contributing factor. 
From the researcher’s observations during the pilot period, participants seemed 
to have some confusion with rating some keyphrases WK or BK, some 
respondents even suggested removing the BK from the selection options; one 
respondent also highlighted that the “level of expertise for many of my Basic 
Knowledge phrases are now wrong as since submitting the level of expertise, I 
have used these particular products or programmes etc. and I would now say I 
have a working knowledge”, the statement suggests people’s level of knowledge 
of different concepts change over time, therefore a feature which allows 
constant updating of extracted expertise is required.  
 Poor (%) Fair (%) Satisfactory (%) Good (%) Excellent (%) 
BK 34 11 11 22 22 
WK 11 22 22 22 23 
EK 0 22 0 33 45 
Overall 11 11 22 45 11 
 
Table 19: Reflection on subset of extracted keyphrases presented
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On reflection, a majority 78% (7) of participants thought the overall knowledge 
expertise (Basic + Working + Expert knowledge) captured by the EKE system 
was between satisfactory and excellent (Green). 
 
5.4.3 Socio–Ethical Challenges 
Table 20 shows the results for the evaluation of socio-ethical challenges. In 
response to the question of whether participants felt EKE threatens employee 
privacy, a majority 89% (8) felt that the use of EKE posed little or no threat to 
their privacy (Green). The system allowing users to select which keyphrases 
they contribute/store on their expertise profile may be a contributing factor for 
the positive feedback on privacy impact of the system. 
A majority 67% (6) felt comfortable about EKE analysing their emails for the 
purpose of identifying their areas of expertise and building an expertise 
directory (Green). According to one respondent, with regards to this and the 
previous question of privacy, “people will be concerned in case their personal 
emails etc. are picked up, but it is made clear during training that you have to 
select the appropriate subjects/phrases”. 
 
 
Socio-ethical challenges 
Extent to which EKE threatens employee privacy 
To no extent 
To little 
extent 
To some 
extent 
To moderate 
extent 
To a great 
extent 
45% 44% 11% 0% 0% 
How comfortable you feel about EKE analysing emails you send 
Extremely 
comfortable 
Comfortable Neutral Uncomfortable 
Extremely 
uncomfortable 
34% 33% 33% 0% 0% 
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Extent to which the ability for employees to select which keyphrases to share, 
addresses privacy issues 
To no extent 
To little 
extent 
To some 
extent 
To moderate 
extent 
To a great 
extent 
11% 11% 22% 11% 45% 
Extent to which you are willing to share your expertise with others when you 
are identified and contacted 
To no extent 
To little 
extent 
To some 
extent 
To moderate 
extent 
To a great 
extent 
0% 0% 0% 22% 78% 
How comfortable are you about seeking information from experts you do not 
know 
Extremely 
comfortable 
Comfortable Neutral Uncomfortable 
Extremely 
uncomfortable 
22% 45% 22% 11% 0% 
How many EKE referrals are you willing to reply to in a week 
None 1-3 enquires 4-7 enquires 8-10 enquires More than 10 
0% 33% 67% 0% 0% 
How comfortable you feel about the system incorrectly classifying users as 
experts on a particular topic 
Extremely 
comfortable 
Comfortable Neutral Uncomfortable 
Extremely 
uncomfortable 
0% 11% 11% 33% 45% 
Extent to which you think EKE will negatively affect your email usage 
To no extent 
To little 
extent 
To some 
extent 
To moderate 
extent 
To a great 
extent 
22% 22% 45% 0% 11% 
     
Table 20: Socio-ethical challenges
  Page 111 
With regards to the extent to which the ability for employees to select which 
keyphrases to share addresses privacy issues, a majority 78% (7) of 
participants thought that this feature addresses privacy issues (Green).  Only a 
few 22% (2) respondents thought that this feature addressed privacy issues to 
little or no extent. 
When asked how willing participants were to share their expertise with others 
when identified and contacted, no one expressed reluctance to share their 
expertise. A majority 78% (7) indicated they will be willing to share their 
expertise to a great extent (Green); some participants explained saying “we are 
very good at sharing information within our team”, “but bad across departments”. 
The other 22% (2) indicated sharing to a moderate extent; one participant said 
“it would depend on [their] existing commitments”, another explained saying 
“only because I’m already at work capacity”. 
The above comment may suggest why a majority 67% (6) of participants 
indicated willingness to respond to 4-7 enquiries and the other 33% (3) 
indicated willingness to respond to 1-3 enquiries per week. A majority 67% (6) 
of respondents highlighted they would be comfortable or extremely 
comfortable seeking information from experts they do not already know 
(Green). However, a few 11% (1) of participants indicated they would be 
uncomfortable doing this, and the other 22% (2) opted for a neutral position. 
A majority 78% (7) felt uncomfortable or very uncomfortable with the 
possibility that users might classify themselves as experts on a particular topic 
(Amber). Respondents suggested that “If users could rate another person on 
their knowledge, this would stop everyone from rating themselves 'expert'”.  One 
respondent commented that they “find without good definitions people don’t 
really understand what they are ticking”, another respondent commented that 
they “would not rely on a self-evaluation of knowledge level”. Some suggestions 
were given by respondents including: 
 “Two categories would be enough (Working Knowledge and Owner 
Knowledge)” 
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 “Perhaps worth refreshing the list every few months” 
 “Introducing a ‘rate the knowledge’ section; two-way rating (knowledge 
giver and knowledge receiver)” 
This would suggest proper training is required for users before they begin using 
the system and also as stated earlier, there needs to be clearer definitions for 
the category terms (BK, WK, and EK). However, a few 11% (1) of participants 
indicated they would be comfortable with this, and the other 11% (1) opted for 
a neutral position. 
There was a close split in opinions whether the EKE tool will negatively affect 
email usage, 45% (4) of participants reported that EKE had little or no negative 
effect on their E-mail usage. However, a worrying 45% (4) of participants raised 
some concern; the ASA VPN was stated as the main contributing factor. 
Respondents were however, optimistic about the tool saying “the system did 
slow down my emails more than normal, on and off VPN, but the pilot would have 
eliminated this”, some respondents were less worried about the speed hinting to 
having issues “only if it slows down more than the pilot, but otherwise no 
problems.” The other 11% (1) reported that EKE had to a great extent negatively 
affected their E-mail usage, the respondent highlighted that the system “began 
to slow down my computer, after about six or seven weeks of usage, I deleted it as 
it was adversely affecting my work” (Red). 
 
5.5 Recommendations for EKE Trial Implementation 
After carefully reviewing the findings from the pilot, the researcher 
recommended a full roll-out of the system across the organisation. In order to 
do this, some changes need to be made to the system in response to suggestions 
made by participants after the pilot. In addition, some organisation changes are 
required to prepare and provide a lasting structure for the project. The 
following provides guidelines and responsibilities required for the roll-out of 
the system: 
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5.5.1 IT responsibilities 
 Investigate and address VPN issue (Red). Alternatively apply 
Multithreading to software to make process asynchronous (Amber) 
 Provide remote/bulk installation of the software (Amber) 
 Add Keyphrase review function to the software (Red) 
 Add extra field (Main Contact) to submission form to enable those who 
are responsible for a particular topic to indicate so (Red). 
 
5.5.2 Training 
 New staff induction should include EKE training. 
 Clarification of the tools objective within the ASA 
 Stress benefits the system provides (short and long term) 
 Stress main system appeal; “it is very easy (x8 Respondents)”, “it is very 
quick (x4)”, “it only returns a short list (x3)”. 
 Remind remote users to have VPN connected for system to process their 
message. 
 Provide real examples to clarify ranking definitions 
 Clarify search page uses a frequency of keyphrase count to identify the 
best contacts. 
5.5.3 Management 
 High level management support is required for any KM initiative to work 
 Identify super-users to support the tool across the teams. 
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5.6 Summary 
This chapter has focused on the testing and evaluation of EKE at the ASA. It was 
envisaged that the implementation of a tool like EKE at the organisation would 
improve expertise discovery and reduce time spent by employees searching for 
the right experts to answer their queries. The EKE system was piloted within 
the department the researcher was assigned to work from at the organisation 
(GPS); as this was also the most convenient method of recruiting volunteers 
quickly, by enlisting the help of the key members of the department obtained 
from the findings of the SNA carried out in Chapter Four. From the number of 
positive end-user evaluations of the system, it was concluded that the concept 
of using email as a source for discovering and building expertise profile is 
welcomed at the organisation, and participants were willing to share their 
expertise when contacted through the system. A majority of participants found 
the system to be easy to use, and alluded to its usefulness in helping new 
starters, as well as existing staff, locate knowledge sources across departments 
and regions of the organisation. 
The evaluation of participants’ perception of the quality of keyphrases retuned 
by the tool throughout the testing period was a minor concern, but this was 
made deliberate in order to obtain a more robust collection of the varying terms 
used within the organisation, towards the building of a corporate taxonomy / 
ontology. The evaluation also highlighted major issues during the testing 
period, resulting from the organisation’s IT infrastructure setup; this caused the 
system to be slow or unresponsive in some cases, and it was recommended that 
this was fixed, along with other system tweaks to make the tool fit better with 
how the organisation works. The findings of this exercise were presented to the 
organisation’s board, and it was agreed that the tool would be of use to the 
organisation, and should be tested further on a larger scale, once all the critical 
recommendations had been attended to. 
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6. Chapter Six: Developing and Evaluating the EKESNA 
system: a tool for Discovering Expertise Flow Network from 
Emails at the ASA. 
 
6.1 Introduction 
Chapter Four suggested the need for finding or developing an alternative to 
traditional social network analysis investigation methods, for discovering the 
information and knowledge flow landscape of a mid-sized organisation. Chapter 
Five concluded by recommending changes to the EKE system in order to better 
fit with the case study organisation’s IT setup, as well as the working patterns 
and business rules found within the daily working process. These 
recommendations provided an opportunity to further improve the efficiency of 
part of the research process, as the identification of such a method helps to 
improve the speed and responsiveness with which to identify correctly the 
experts and the key players within the organisation can be achieved. 
This section outlines the approach taken by the researcher to redevelop the 
EKE system by customising its user interface and components to suit the case 
study organisation’s requirements for identifying individuals’ competencies 
from their email messages. The research highlighted an opportunity to develop 
a new system coined Email Knowledge Expertise and Social Network Analysis 
(EKESNA) based on the original EKE system, that will allow for automatic 
gathering of the social network data of the organisation through emails. The 
EKESNA system aims to automate the continuous discovery and collation of an 
organisation’s contact network, as well as its knowledge / expertise network. 
EKESNA allows for continuous collection as new topics are discussed, and new 
members are introduced into the organisation. The nature of the tool’s 
continuous discovery of the organisation’s knowledge network affords 
members up-to-date data to inform business process reengineering. 
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Many expertise locator systems acquire data either by having individuals fill out 
profile information or by extracting information from existing sources 
(authored documents, blogs, published articles etc.). In deciding which data 
source to use for EKESNA, the researcher dismissed these sources as they rely 
heavily on the user manually entering and updating the knowledge base. Emails 
seemed the obvious choice as they constitute rich expertise content and 
information on the expertise flow, but also because new data can be extracted 
constantly. As discussed earlier, social network analysis works best when all the 
nodes are represented; the decision to utilise email as the source supports this 
due to its coverage. Email use is widespread in many organisations and 
particularly within the case study organisation; everyone can use, and already 
has access, meaning everyone can contribute to the knowledge network. The 
issue with using emails as a source stems from privacy concerns when sensitive 
data is captured by the system. The selection of EKE as the base extraction 
system eases this problem; considering the relevant literature around privacy 
issues, Tedmori et al. (2007 p.113) clarified that the system “addresses this 
sensitive area by enabling employees to select the keyphrases they would like 
to share with the rest of the organisation”. 
 
6.2 Concept Development Phase 
This phase of the research was conducted using the system development 
approach; this discusses the concept development, system building, and system 
evaluation phase, and is discussed thoroughly in the following sections. 
6.2.1 System Design and Requirements 
The ASA board had decided that in going forward, the recommendations made 
towards tailoring the system needed to be completed, and a further trial of the 
improved system conducted with a more representative sample of the 
organisation. The following technical recommendations were made for 
improving the system: 
  Page 117 
 Investigate and address VPN issue (Red). Alternatively apply 
Multithreading to software to make process asynchronous (Amber) 
 Provide remote/bulk installation of the software (Amber) 
 Add Keyphrase review function to the software (Red) 
 Add extra field (Main Contact) to submission form to enable those who 
are responsible for a particular topic to indicate so (Red). 
 
Finally, the recommendations made in Chapter Four on developing an 
automated or semi-automated system for obtaining SNA data made up the rest 
of the requirements. It was determined that the system would collect 
information of communication connections made by users of the system, and 
provide a central “dashboard-like” interface where admin could manage 
records, and also generate data of the organisation’s information flow network.  
 
6.3 System Building Phase 
 
 
 
  
 
 
This section discusses the processes involved in building the proposed tailored 
system. This phase involved actions of coding, testing, and integration, and this 
occurred as a cycle of iterative steps for the duration of the building phase as 
shown in Figure 26. Figure 27 represents the system architecture of the 
EKESNA system. The system comprises on the client side, a Microsoft Outlook 
Coding 
Testing 
Integration 
Figure 26: System Building Cycle 
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plug-in, and on the server side, a natural language processing (NLP) engine 
based on the original EKE system detailed in Tedmori et al. (2006a).  
 
 
Figure 27: EKESNA Generic Architecture. 
 
EKE was chosen for this project for the following reasons: 
 Quality of Keyword/Keyphrase Extraction: the system reported as 
having one of the best F-Measure in terms of precision and recall of 
keyphrases extracted from emails (Tedmori et al., 2006a). 
 Availability: The author was afforded easy access to the core component 
of the EKE system for further development. 
Figure 27 illustrates the workflow of the system. The user creates and sends an 
email following a regular procedure, this triggers the EKESNA process which 
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whilst performing the send query, directs a duplicate of the message containing 
the body and correspondents to the server for processing. The following 
processes occur: (i) the social links between correspondents are extracted and 
stored on the main database; (ii) Using NLP techniques, the relevant 
keywords/phrases are extracted and returned to the user, who then ranks their 
level of expertise appropriately. Once the user completes the ranking, the 
keywords/phrases are stored in the main database, along with the data relating 
each topic to a particular conversation, ensuring capture of the expertise flow 
between nodes. The repository is available to be queried at a later period by all 
users within the organisation searching for experts on a particular topic, via a 
web search interface. The social network and expertise flow network is made 
available to authorised users via a desktop dashboard interface; from this, users 
can create overall network data or the networks around particular topics of 
interest. 
 
6.3.1 Coding 
With the requirements for the new tailored system established, this section 
discusses the technical development process. The system consists of four main 
parts residing on two interacting sides of the architecture; client and server 
side. On the client side of the system resides the Microsoft Outlook add-in 
developed using the Visual Basic .Net language on Visual Studio Professional 
2012; this is an object oriented programming language and environment for 
developing Microsoft Office extensions, as well as other enterprise applications. 
The client side also consists of a desktop application (EKESNA Dashboard), 
which is also developed using the same language but the interface was designed 
using the Windows Presentation Foundation (WPF), which is a graphical unified 
subsystem for building a wide range of windows-based business applications. 
The server side of the system consists of a web server; which is housed on a 
Linux based (Ubuntu 12.04) virtual machine (running on the case study 
organisation’s own VMware vSphere Client) with Apache 2.2 hosting the 
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EKESNA Keyphrase expertise extraction web service based on the original EKE 
web service. The server also houses the EKESNA database within a MySQL 5.5 
database server. Finally, the server side consists of the Expertise Search Engine 
based on the original by Tedmori (2008). Figure 28 provides a detailed 
components’ architecture of the EKESNA system. Details of each composition of 
the system are discussed in the following sections. 
 
Figure 28: Detailed EKESNA Architecture 
 
6.3.1.1 EKESNA Add-in 
The original EKE “Outlook add-in was developed to capture the body from 
emails sent by users before they are sent to the SMTP (Simple Mail Transfer 
Protocol) server” (Tedmori 2008, p.33), however, after initial pilot at the case 
study organisation, the findings revealed that this process of capturing 
expertise during the email sending sequence resulted in adding significant time 
to the overall process of sending an email which was seen as a negative 
characteristic of the system. The extra seconds added were not direct results of 
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the system itself, but a result of the case study organisation’s network structure; 
this was a major issue as not only does the organisation’s VPN cover the local 
area/wireless area network, it also sits above the Outlook server. This meant 
messages needed to travel from the client machine through a secure VPN and 
over the internet to the EKE virtual web server, be processed, and then travel 
back again to the client which displays the extracted keyphrases to the user for 
validation. The delay sometimes meant the users Outlook application would 
freeze on some occasions waiting for the EKE process to complete, before the 
email message is finally sent out. 
 
 Software Development 
The EKESNA add-in was developed in Visual Basic on Visual Studio 2012 
with an integrated environment for creating managed code add-in for 
Microsoft Office 2010; specifically Microsoft Outlook, and was also 
compatible with Microsoft Office 2007; which was in operation at the case 
study organisation at the time of conducting this research. The development 
package was chosen for its backward compatibility, but also for its 
compatibility with the current Office version, in case the organisation was to 
upgrade to the latest version at the time. 
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Figure 29: Main EKESNA Add-in Activity Flow-chart 
Due to the requirements specified for the new add-in, the following 
prerequisites are needed in order to install and run the add-in on a user’s 
machine: 
o .Net Framework 4 (x86 and x64) - installed automatically 
o Windows Installer 4.5  - installed automatically 
o Microsoft Visual Studio Tools for Office Runtime 2010 
o MySQL Connector Net 6.6.5  
Figure 29 describes the sequence of activities that occur when the EKESNA 
add-in is executed. The add-in is designed to be loaded onto Microsoft 
Outlook at the start of a new session, and is only triggered when a send item 
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event occurs. As recommended the new add-in needed to incorporate 
asynchronous processing to improve the efficiency of sending emails. This 
was handled by adding multi-threads to the design depicted as T1 and T2 in 
Figure 29. The new threads are created at significant points within the main 
activity to ensure the thread carrying the emails to the SMTP sever is not 
affected by other EKESNA processes. These are described in Figure 30 and 
31. 
 
Figure 30: EKESNA Thread 1 Activity Flow-chart 
The first newly created thread (T1) running alongside the main activity 
thread, allows the EKESNA system to implement the requirement that 
specified the new system had to be capable of checking, and if appropriate, 
reminding the user quarterly to review their existing keyphrase record, in 
order to make sure the current recorded ranking was representative of their 
present expertise on the subject (see Figure 30). The second thread carries 
the bulk of the EKESNA processing and represents a major change in the 
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design of the add-in from the original EKE system also adding SNA data 
mining (see Figure 31).  
 
Figure 31: EKESNA Thread 2 Activity Flow-chart 
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 Interface Design 
The interface was designed in similar fashion to the original EKE add-in 
developed by Tedmori (2008); as the author highlighted that they adopted 
established usability guidelines in its design. In order to meet the extended 
feature requirement of the organisation, several new and unique additions 
were made including adding a keyphrase editor menu to the Outlook menu 
bar shown in Figure 32 and 33. The requirements also stated that once the 
user invokes the “send email” command on the Outlook mail compose page 
and the email has been passed over to the EKESNA server and processed, if 
there are any new keyphrases extracted, the new system should allow users 
the option to also specify if they are the “Main Contact” on that subject, as 
opposed to only being able to specify if they had “Basic”, “Working”, or 
“Expert” knowledge on the subject as detailed in the original design by 
Tedmori (2008). The resulting new interface is shown in Figure 34. In order 
to fulfil respondents’ recommendations of including a feature with which 
the tool could remind users after a certain period had passed to re-review 
their keyphrases, an automatic reminder function was added to the system 
which mirrored the organisation’s intranet profile review function. Figure 
32 shows the interface that is displayed to a user once a period of 4 months 
have passed since they last reviewed their stored keyphrases. The function 
is only activated after the fourth email has been sent for a particular session; 
respondents highlighted that sometimes the user may just want to send a 
quick email and log off, which would mean they may not necessarily have 
the time to review their keyphrases at that point. However, some 
highlighted that the probability of attending to a pop-up to review their 
keyphrases would be higher, if it was displayed after a few emails had been 
sent; suggesting they may have settled in at that point. The user can then re-
rank their keyphrases to provide their current level of knowledge on the 
topic, as this may have changed over the period since it was last updated. 
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Figure 32: EKESNA Outlook Add-in showing the expertise editor menu, and 
the reminder form, prompting for reassessment after 4 months from last 
update. 
 
Figure 33: EKESNA Outlook Add-in showing the Expertise Editor Interface 
displayed when the users clicks on the menu. 
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Figure 34: Keyphrase Ranking Form showing added of Main Contact option. 
 
6.3.1.2 EKESNA Database Server 
The EKESNA database was designed as the backend for storing the data 
extracted and validated by users, so it can be used to power the expert search 
engine and also process and collate the information flow network of the 
organisation. 
 
 Software Development 
The database was built using MySQL 5.5 which is a relational database; it 
was chosen for its ease of use, affordability (open source), and versatility 
and interoperability with Linux based servers hosted with Apache 2.2. Table 
21 describes the functions of the database tables 
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EKESNA Database Tables 
Database 
Table 
Description 
Users 
This table was developed to mirror the organisation’s 
existing “Staff List” table. It contains all the information 
held by the organisation of all employees and some 
systems/functions like CRM and Helpdesk. The Users 
table features two unique identifiers; the ID_User 
(automatically generated) and the user’s Email Address 
(company assigned). There exist relationships between 
the Users table, and both the Keyphrases and SNA 
tables; which suggests a single user has multiple records 
in both tables. 
Keyphrases 
This table holds the keyphrases extracted and validated 
by the user from their email conversations. It features a 
single unique identifier; ID_Unique. The table has a 
relationship with the SNA table, which suggests a single 
keyphrase may appear in more than one occurrence of 
expertise exchange. 
SNA 
This table holds the information of the network 
connections extracted. It also features a single unique 
identifier for each record; Network_ID. The table also 
has a relationship with the Keyphrases table, which 
suggests a single network connection may contain more 
than one exchanged keyphrases. 
SNA_topics 
The relationships described of the two tables above (a 
many to many) can only be represented using a joining 
table. SNA_topics table is designed to express this, and 
holds the information connecting several keyphrases to 
a single connection and several connections to a single 
keyphrase simultaneously.  
Table 21: EKESNA Database Tables 
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A common feature of relational databases is the entity relationship model 
which shows how each table is related, which also helps to validate the data 
stored within the database. Figure 35 shows the entity relationship diagram 
for the EKESNA database. The following relationships are depicted: 
o Users to Keyphrases   - One – Many 
relationship 
o Users to SNA    - One – Many 
relationship 
o SNA to Keyphrases (SNA_topics) - Many – Many 
relationship 
 
 
Figure 35: EKESNA Entity Relationship Diagram 
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6.3.1.3 Expertise Extraction Server and Search Engine 
The extraction server was built to receive information from the client add-in, 
apply natural language processing techniques to extract the relevant 
keyphrases from the message body, and pass the extracted phrases back to the 
Outlook client for validation. In order to avoid duplication and data redundancy, 
the newly extracted keyphrases are checked against the user’s keyphrase 
records using the email address supplied by the client add-in. Once this 
verification is made, only those phrases that do not currently exist against the 
user’s profile are forwarded to the client. Furthermore, the search engine allows 
users to query the database for particular expertise topics, in return a list of 
suitable experts is provided based on expertise ranking and frequency of use of 
the queried topic. 
 
 Software Development 
The Keyphrase Extractor Web Service (KEWS) developed and discussed in 
detail by Tedmori et al. (2006a), was used within the first EKE pilot 
evaluated in Chapter Five. This was deemed efficient and therefore used as 
the dedicated extractor service for the new system. To meet the 
requirements of the new system, some changes were made to the KEWS to 
improve the relevance of keyphrases returned to users for ranking. Without 
over-engineering a solution, it was deemed that a blacklist of terms should 
be added to the system including a large collection of names and places 
which were a major contributing factor from the assessments made by 
participants on the keyphrases they deemed irrelevant. 
With regards to the service handling social network analysis, the KEWS was 
updated to include a step in its Python algorithm whereby data on network 
connection was created from the information provided by the client on the 
sender and recipient(s). Because the connections and or keyphrases 
extracted may already exist within the database for a particular user, the 
redesigned extractor service was developed to handle updating of the 
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existing SNA data, and allow the client to deal with the SNA data for new 
connections and keyphrases.    
 
 Interface Design 
The search engine interface was developed using PHP scripts: it was 
designed to allow users to search for experts on topics of interest within the 
organisation in a logical manner (i.e. using operands like “AND” and “OR”). 
In order to meet the requirements for the new system, the search engine 
was designed to return results as an ordered list according to “Main 
Contact” first, as this is a business rule practised by the organisation in an 
effort to direct queries to those who are formally responsible for the subject. 
The ordered list subsequently presents experts and related topics based on 
ranked expertise level (Expert, Working, and Basic), also according to 
frequency of use of the term by the experts. 
It was also stated that the system should be able to allow users to snowball 
on a particular search; this was achieved by implementing hyperlinks on 
each area of expertise presented in the search result. When the user clicks a 
topic different from that which was searched as shown in Figure 36, the 
search engine automatically performs a new query on the selected topic. 
Finally, the search engine also provides hyperlinks on the experts’ names 
returned in the list, this allows the user to navigate to the experts’ profile to 
view their full documented areas of expertise to provide context.  
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Figure 36: EKESNA Search Engine Showing Results for a query on “crm ppp 
process” 
 
6.3.1.4 EKESNA Dashboard 
The EKESNA dashboard was developed potentially for managers, and also 
admin users with limited or no access/proficiency of operating the system’s 
backend database at the organisation. The dashboard system enables users to 
update/edit user and keyphrase records, but ultimately its main use is to 
automatically collate relevant data on the social/information flow network of 
the organisation for analysis.  
 
 Software Development 
The EKESNA dashboard was developed in Visual Basic on Visual Studio 
2012 using the Windows Presentation Foundation: a graphical unified 
subsystem for building a wide range of windows-based business 
applications. The dashboard was designed as a one-stop data management 
environment, integrating network visualisation and also the expertise 
search engine. With regards to records, the interface allows users to search 
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staff records and update details such as employment status, changes in job 
roles and names to ensure staff information is kept current. 
With regards to SNA, the interface was designed to provide users with a 
graphical representation of the social network, and subsequently allows the 
user to generate the data files (.DL file type) required for analysis by the 
network analysis tool. Users can either query the database for the overall 
connection network of the organisation, or attempt to generate the 
information flow network on a topic of interest. Once the user establishes 
their query criteria, the system compiles the appropriate network data using 
the “Edge List” format; this is chosen because it provides a quicker option 
for collating the node connections simultaneously as the system runs 
through the database query results.  
Due to the requirements specified for the EKESNA Dashboard, the following 
prerequisites are needed in order to install and run the dashboard on a 
user’s machine: 
o .Net Framework 4 (x86 and x64) - installed automatically 
o Windows Installer 4.5  - installed automatically 
o Microsoft Visual Studio Tools for Office Runtime 2010 
o MySQL Connector Net 6.6.5 
o Microsoft Visual Basic PowerPacks 10.0 
 
 Interface Design 
Figure 37 shows the interface a user engages with. The navigation panel on 
the left side allows users access to different parts of the system; with 
regards to networks, the following functionalities are available: 
o Access to visualise full networks (directed/undirected) 
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Figure 37: EKESNA dashboard interface showing a generated full undirected network 
  Page 135 
o Access to generate the network by expertise (flow of a particular 
topic); this can also be refined with specific dates, for example to 
track growth of the network over time or to investigate the impact of 
some change actions on the network, and 
o Access to visualise the active network (directed/undirected); this 
provides data only on nodes that have at least one tie. 
The middle panel provides additional operation based functions; in Figure 
37 for instance, there is an option for the user to export the network as a .DL 
file which can be used for analysis on UCINET or NetDraw. 
 
 
6.4 System Evaluation Phase 
Following the recommendations identified in the previous chapter Five, and the 
development of the new tailored system EKESNA, this section sets out to 
evaluate the new system with the potential end users. The evaluation provides 
feedback on end-users’ perception of the new system’s improved functionality 
and robustness. Having already carried out successful evaluation of the original 
EKE system in Chapter Five, the research design for evaluation of the EKESNA 
system followed a similar design process.  
In order to successfully deliver the trial evaluation process, various steps were 
taken before, during, and after the trial period to ensure a second successful 
outcome, given below; 
 
Pre-trial stage: As soon as the new system development was complete and the 
server was operational, the EKESNA add-in was installed for 3 users including 
the researcher, and was run for a couple of weeks; this was done to re-test the 
installation process as well as the stability and compatibility of the software, 
and also to address any bugs that were not identified during the building phase. 
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This initial installation process proved valuable as it helped to address a few 
issues occurring when trying to resolve recipient addresses for processing the 
SNA connections. 
The EKE pilot discussed in Chapter Five provided a method for enlisting 
volunteers for the system evaluation task, but this was restricted to volunteers 
from one department of the organisation. In order to fulfil the requirements 
made by the board, the recruiting exercise for the EKESNA system evaluation 
needed to feature a wider demographic which mirrored the organisation’s 
departmental breakdown. To achieve this level of sample stratification, it was 
decided that each department would volunteer at least one (or more in the case 
of larger departments) participants for the system evaluation exercise. 
The researcher followed tips documented by Ward (2007) detailing how they 
successfully implemented social software within their research organisation. 
This trial enlisted 40 members of staff highlighted by the organisation as the 
‘Super Users’ (early adopters and go-to persons within their department/team); 
of this, 38 turned up for initial briefing details of the project and attended full 
training. From this group a further 18 members dropped out, as they were 
unable to commit fully to the project. The final sample constituted a smaller 
group of about 20 staff members, with at least one member representing each 
department. The researcher was satisfied with this sample because it adhered 
to the following two success tips  
 “Start small and work with just a few groups”. 
 “Focus on groups who are enthusiastic and committed” Ward (2007, 
p.238). 
In order to begin the embedding process within the organisation’s culture, the 
training session for this exercise was developed based on materials supplied by 
the researcher, taking into account lessons learnt, and frequently asked 
questions from the previous pilot training session. With this, EKESNA training 
was scheduled and delivered by the organisation’s training manager, conducted 
face-to-face in groups. As usual the training provided explanation of the 
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system’s functionalities, highlighted the potential benefits to staff and the 
organisation as a whole, and the reason for the exercise. Finally, participants 
were informed of the duration of the evaluation process, their right to opt-out at 
any stage of the process, and solicit their feedback at the end of the process. 
 
During trial stage: The EKESNA trial ran for three months to allow all the users 
enough time to install and engage with the system for a lengthy period, to 
provide feedback that depicts an end-user’s perceptions of sustained 
interaction with the system within their everyday work life. A few issues arose 
during the trial phase, some of which were IT maintenance related, but these 
were quickly resolved to reduce interruptions in usage of the system. 
 
Post-trial stage: Once the pilot period was concluded, an electronic survey was 
used for collecting participants’ feedback on the trial. Microsoft Word forms 
was used similar to that administered during the pilot described in Chapter Five 
(see appendix 8); this was justified as it allows the researcher to compare the 
results of both systems’ end-user feedback. While the questions of the survey 
remained relatively similar to that of the pilot exercise, some minor changes 
were made to obtain feedback on some of the new features like the “Main 
contact” option added to the ranking form, and the keyphrase editor page. The 
trial recorded over 2,200 distinct network ties between participants and other 
members of the organisation, and over 5,000 instances of expertise exchange 
between nodes involved in those connections. 
 
 
6.4.1 System Feedback Results 
Table 22 shows the general demographics of the participants of the study. 
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Gender 
Male  Female 
26%  74% 
Duration of Employment (Years) 
Less than 1 1 – 2 Years 3+ Years 
11% 21% 68% 
 
 
 
 
Department 
Institute of Swimming  4 
British Swimming Operations  1 
Finance  3 
Awards  1 
Operations  2 
Legal / HR / Training  2 
Get People Swimming - PDT / PPP / 
Insight 
 4 
Memberships  1 
Rankings  1 
Table 22: Demographic Information 
 
The participants had varying years of work experience at the ASA. There was a 
good representation for the range of participants; 11% having been at the 
organisation for less than a year, 21% for 1-2 years and 68% for 3 years or 
more, however, the majority of participants had been at the organisation for 3 
or more years; this is representative of the selection criteria by managers 
enlisting participants who had more experience of the departments overall 
activities. Figure 38 shows a breakdown of the departmental demographics, 
which is a reasonable representation of the organisation’s overall breakdown. 
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Figure 38: Demographic Information 
 
6.4.1.1 End-user Evaluation of EKESNA 
This section discusses the favourability of feedback given on different aspects of 
the software. Table 23 shows the results of the system evaluation. The 
responses obtained indicated the simplicity of using the system. A majority 63% 
(12) of participants indicated that the software was easy or very easy to use. 
32% (6) of participants were neutral, and only one participant found the 
software difficult to use. A majority 68% (13) of participants felt that the 
concept of EKESNA was easy to grasp, and 21% (4) of participants were neutral. 
This indicated a more diverse group of participants still favour the concept of 
EKESNA. 
A majority 63% (12) of participants agreed or strongly agreed they could still 
send emails effectively, but a few (11%) participants felt that their ability to 
send E-mails was adversely affected by the use of EKESNA; the other 26% (5) 
remained neutral. However, participants to a large extent 63% (12) agreed or 
strongly agreed they were comfortable using the tool. 16% (3) of participants 
were neutral, and 21% (4) participant disagreed or strongly disagreed.
Institute of 
Swimming
21%
British 
Swimming 
Operations
5%
Finance
16%
Awards
5%
Operations
11%
Legal / HR / 
Training
11%
Get People 
Swimming -
PDT / PPP / 
Insight
21%
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5%
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5%
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System evaluation 
Overall software ease of use rating 
Very Easy Easy Neutral Difficult Very difficult 
21% 42% 32% 0% 5% 
Concept of software 
Very Easy Easy Neutral Difficult Very difficult 
21% 47% 21% 11% 0% 
I can effectively send emails using this tool 
Strongly agree Agree Neutral Disagree Strongly disagree 
16% 47% 26% 11% 0% 
I am able to send emails quickly using this tool 
Strongly agree Agree Neutral Disagree Strongly disagree 
5% 37% 37% 16% 5% 
I feel comfortable using this tool 
Strongly agree Agree Neutral Disagree Strongly disagree 
5% 58% 16% 16% 5% 
It was intuitive using this tool 
Strongly agree Agree Neutral Disagree Strongly disagree 
5% 26% 37% 21% 11% 
Categories were appropriate for rating keyphrases 
Strongly agree Agree Neutral Disagree Strongly disagree 
0% 58% 21% 16% 5% 
I found the Expertise Editor menu a useful addition to the software 
Strongly agree Agree Neutral Disagree Strongly disagree 
5% 32% 47% 5% 11% 
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Layout of keyphrase ranking form was clear 
Strongly agree Agree Neutral Disagree Strongly disagree 
0% 72% 22% 6% 0% 
Overall, I am satisfied with the EKESNA software 
Strongly agree Agree Neutral Disagree Strongly disagree 
0% 37% 37% 26% 0% 
     
Table 23: System evaluation
The tool was found intuitive to use and understand by 31% (6) of participants, 
37% (7) remained neutral, and 32% (6) of participants disagreed or strongly 
disagreed. The majority of opinions provided by participants relating to this 
revolved around the quality of terms returned by the tool for ranking. One 
particular participant provided a comment that may explain the close split 
between the extremes; “The system initially picked up a lot of irrelevant words 
and phrases that aren't likely to be swimming or work related subjects, although 
to be fair this problem seemed to improve over time.” EKESNA is not based on any 
existing taxonomy, which means the extractions are made relying on natural 
language processing (NLP) of the email content. There is however, a list of 
common words and names which is fed into the NLP engine as a “blacklist” of 
terms to avoid extracting, and this may have helped reduce the “noise” around 
the terms returned to the users.  
When asked if they found the Expertise Editor menu a useful addition to the 
software, 37% (7) of participants agreed or strongly agreed, 47% (9) of 
participants were neutral and 16% (3) of participants disagreed or strongly 
disagreed. Looking at feedback from participants present for both pilot and trial 
evaluations, 100% (2) both agreed or strongly agreed the menu was a useful 
addition to the system. A majority 72% (13) of Participants agreed the layout of 
the keyphrase ranking form was clear. Consequently, when participants were 
asked if the categories on the ranking form were appropriate for rating their 
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keyphrases, a majority 58% (11) of agreed, 21% (4) disagreed or strongly 
disagreed, and the remaining 21% (4) were neutral; here participants 
highlighted “Basic Knowledge” was still a sticking point: a few felt it should be 
removed altogether. When the participants were asked whether they thought 
the idea of extracting keyphrases from E-mail was worthwhile, there was a 
close spilt (53:47%) leaning towards agreement. 
 
Figure 39: The idea of extracting keyphrase from emails is worthwhile 
However, when asked whether the extraction process should be applied to E-
mail attachments, the feedback was decisive; a majority 89% (17) of 
participants disagreed this would add any value to the system. 
 
Figure 40: Should extracting be applied to email attachments 
53%
47% Yes
No
11%
89%
Yes
No
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With regards to whether the EKE tool would benefit users in searching for key 
experts, 63% (12) of the respondents agreed that it would benefit them, but 
37% (7) disagreed; no explanation was given on this instance. 
 
 
Figure 41: Would the tool benefit you in searching for key experts 
When asked whether they felt the tool could be improved in any way, a majority 
74% agreed that there were things that could be made better or added to the 
tool. The following suggestions were made on potential improvements to the 
system: 
  “remove basic knowledge from the options” 
 “First, a glossary of terms applicable to a particular business should be 
created.” 
 “It might be worth adapting the system to suggest other users who would 
have a level of knowledge of keyphrases for them to respond also.” 
 “Apply to all devices/add a layer of verification of expertise/re-order the 
expertise ranking screen” 
 “The ability to add your own key phase as well as changing the keyphrases 
slightly as some times the wording was not totally correct.” 
 “End user editing or adding their own areas of expertise” 
 
63%
37%
Yes
No
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Figure 42: Do you think the tool can be improved in anyway 
In response to the question whether participants found anything about the tool 
that they disliked, 63% said that there was. The following issues were raised: 
“The system initially picked up a lot of irrelevant words and phrases that aren't 
likely to be swimming or work related subjects, although to be fair this problem 
seemed to improve over time.” 
“No ability to say a 'keyphrase' is inappropriate” 
“Non-work related phrases being added to the word repository” 
“The volume of N/A words coming from the email keyphrases… are alternative 
words to say the same thing which is already stored in EKESNA” database 
The case study organisation did not have any existing corporate taxonomy or 
dictionary; hence the researcher felt it was important to allow the software a 
larger recall in order to gather all the relevant and related expertise terms used 
within the organisation. This could potentially be used to develop the corporate 
taxonomy, potentially allowing for better precision when reintroduced into the 
EKESNA system. 
74%
26%
Yes
No
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Figure 43: Is there anything you did not like about the tool 
 
Overall 37% (7) of participants agreed that they were satisfied with the 
EKESNA system, 26% (5) disagreed, and the remaining 37% (7) were neutral. 
 
6.4.1.2 Evaluation of Extracted Keyphrases 
Participants were shown a list of keyphrases extracted from the E-mails they 
sent during the trial period, which had been randomly selected from the 
database. They were then asked to review the keyphrases presented in each 
category (BK, WK, and EK) and to give a review upon reflection how accurate 
the system had captured their knowledge. Table 24 provides a summary of their 
responses. 
When comparing how the system performed on capturing each knowledge 
category, the findings show that the system performed the best in identifying 
Expert Knowledge, with a majority 78% (14) of participants indicating it was 
between satisfactory and excellent. With regards to the Working Knowledge 
category, a majority 72% (13) of participants thought the expertise captured by 
the system on the category was between satisfactory and excellent, and the 
other 28% felt it was fair. It was a similar result with regards to the Basic 
63%
37%
Yes
No
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Knowledge category, a majority 67% (12) of participants thought the expertise 
captured by the system on this category was between satisfactory and excellent, 
and the other 33% felt it was fair or poor. 
 
 Poor (%) Fair (%) Satisfactory (%) Good (%) Excellent (%) 
BK 11 22 44 17 6 
WK 0 28 50 16 6 
EK 11 11 56 16 6 
Overall 11 11 56 16 6 
 
Table 24: Reflection on subset of extracted keyphrases presented
On reflection, a majority 78% (14) of participants thought the overall combined 
knowledge expertise (Basic + Working + Expert knowledge) captured by the 
EKESNA system was between satisfactory and excellent. 
 
6.4.1.3 Socio–Ethical Challenges 
Table 25 shows the results for the evaluation of socio-ethical challenges. In 
response to the question whether participants felt EKESNA threatens employee 
privacy, a majority 72% (13) felt that the use of software posed little or no 
threat to their privacy.  Some of the opinions expressed by participants are 
given as follow: 
“The option to choose 'n/a' means that if an employee doesn't want to be 
associated with something, they don't have to.” 
“It would be ideal to have full company uptake but I do not think you can make 
this a compulsory to help with people's concerns” 
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The opinions emphasise the justification given by Tedmori et al. (2007) on 
people’s views or perception on privacy with regards to email mining; 
suggesting individuals were more comfortable when they had control over what 
they share to the system. The evaluation study conducted by the author 
revealed “in relation to the impact on employee privacy, 50% felt that the use of 
EKE has little or no impact. They stated that it should not be a threat as long as 
employees consent to using it. Some added that because of what is stored in the 
database is optional, it has little impact” Tedmori (2008). 
For this research some participants’ did however, highlight some concerns 
relating to mining sensitive/confidential emails, however, the ability to choose 
what to save seems to address the following concerns;  
“Private emails would identify words to be added to EKESNA” 
“Easy to include confidential information and also picks up names.” 
A similar finding was identified by Tedmori (2008); the author noted that some 
respondents (40%) thought that the system has to some extent an impact on 
employee privacy. The author explained that participants’ perceived 
information shared across the organisational boundary potentially affected 
privacy, but interestingly some participants’ also expressed concerns about the 
impression of “big brother watching”; however these concerns were not shared 
by participants’ at the ASA. 33% (6) of participants were therefore comfortable 
or extremely comfortable about EKE analysing their emails for the purpose of 
identifying their areas of expertise and building an expertise directory, while 
the majority 61% (11) were neutral. Some of the opinions expressed by 
participants with regards to this and the previous question of privacy are given 
as follow: 
 “There is no significant impact on the email scan process, however, rating 
identified words does get repeated on every email that is sent, which takes up time 
if there is a long list to rate.” 
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“I think as long as it is explained that the results are used for a knowledge 
database and is not a spying tool on the e-mails you send and receive. The User is 
in charge of what they agree to via the rating system.” 
 
Socio-ethical challenges 
Extent to which EKESNA threatens employee privacy 
To no extent 
To little 
extent 
To some 
extent 
To moderate 
extent 
To a great 
extent 
39% 33% 22% 6% 0% 
How comfortable you feel about EKESNA analysing emails you send 
Extremely 
comfortable 
Comfortable Neutral Uncomfortable 
Extremely 
uncomfortable 
6% 27% 61% 6% 0% 
Extent to which the ability for employees to select which keyphrases to share, 
addresses privacy issues 
To no extent 
To little 
extent 
To some 
extent 
To moderate 
extent 
To a great 
extent 
22% 11% 34% 11% 22% 
Extent to which you are willing to share your expertise with others when you 
are identified and contacted 
To no extent 
To little 
extent 
To some 
extent 
To moderate 
extent 
To a great 
extent 
0% 6% 17% 44% 33% 
How comfortable are you about seeking information from experts you do not 
know 
Extremely 
comfortable 
Comfortable Neutral Uncomfortable 
Extremely 
uncomfortable 
11% 50% 33% 6% 0% 
How many EKE referrals are you willing to reply to in a week 
None 1-3 enquires 4-7 enquires 8-10 enquires More than 10 
  Page 149 
0% 18% 76% 6% 0% 
How comfortable you feel about the system incorrectly classifying users as 
experts on a particular topic 
Extremely 
comfortable 
Comfortable Neutral Uncomfortable 
Extremely 
uncomfortable 
0% 17% 44% 28% 11% 
Extent to which you think EKESNA will negatively affect your email usage 
To no extent 
To little 
extent 
To some 
extent 
To moderate 
extent 
To a great 
extent 
39% 22% 28% 11% 0% 
Table 25: Socio-ethical challenges 
 
With regards to the extent to which the ability for users to select which 
keyphrases to share addressed privacy issues, a majority 66% (12) of 
participants thought to some, moderate or great extent, that this feature 
addressed privacy issues. Only a few 22% (4) respondents thought that this 
feature had no impact in addressing privacy issues. 
When asked how willing participants were to share their expertise with others 
when identified and contacted, no one expressed reluctance to share their 
expertise. A majority 94% (17) indicated they will be willing to share their 
expertise to a great extent. Some participants did however, express concerns 
and offered explanation to scenarios where experts may be reluctant to be 
identified as an expert, or offer their time, and in some case did not fit with the 
culture of their individual department as follows; 
“I feel some people would use this appropriately to address issues to you but some 
would just use it to put every query on the topic to you which would be time 
consuming and not particularly within the processes we follow in our team i.e. an 
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AO on working group may be able to answer the query, rather than all coming 
centrally”. 
“My expertise sometimes does not match my job role due to historic positions 
within the ASA. Whilst approachable I do not also have time to assist.”  The 
statement suggests a need for constant update of the keyphrases stored on the 
EKESNA database, as it was found that members of the organisation may be 
reshuffled around roles during their employment duration, therefore the Expert 
Editor function of the tool is very important as it allows users to re-evaluate 
their expertise level as they move onto different roles with the organisation. 
The editor menu gives the user the ability to either upgrade/down-grade their 
expertise level, but also to select “N/A” if it becomes irrelevant for them. 
Most participants however, expressed the following opinion on the subject; 
“Happy to share and talk about what I do and how I am able to contribute to the 
organisation objectives.” 
The above comment may suggest why a majority 76% (13) of participants 
indicated willingness to respond to 4-7 enquires, 18% (3) indicated willingness 
to respond to 1-3 enquires per week, and only one participant indicated 8-10 
enquires. A majority 61% (11) of participants highlighted they would be 
comfortable or extremely comfortable seeking information from experts they 
do not already know. Only 1 participant indicated they would be uncomfortable 
doing this, and the other 33% (6) participants opted for a neutral position. 
With regards to whether the EKESNA tool had negatively affected their email 
usage, a majority 61% (11) of participants reported that EKESNA had little or 
no negative effect on their E-mail usage. The other 39% (7) indicated the 
system had to some extent affected their email use, one participant explained 
saying “it takes some time to get used to the box keep popping up.” 
Finally, participants were asked to comment on any other issues positive or 
otherwise on their experience of using the EKESNA system, the following were 
highlighted; 
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“Probably 1 in 50 words identified mean something however, they are still 
contextual, so for me a word that it picks up will mean something totally different 
to what someone in IT/Finance/Legal would use the word for. An easy example is 
“Framework” now if that means an apprenticeship framework then I know these 
inside out but if it meant a legal framework, IT framework, PPP framework or any 
other of the thousands of ways we use that word I wouldn’t be the person to go to 
however, whenever someone emails me about frameworks they are only emailing 
about 1 thing because that is all I deal with.” The comments highlight clearly the 
importance of having a link on each expert search result which directs you to a 
particular user’s profile, to gain contextual detail of their overall expertise area; 
this however, is already available on the EKESNA web search engine. 
Referring to whether they were concerned about people incorrectly classifying 
themselves as experts, one user explained that “as long as you can edit this 
classification and this is updated on all the areas which users may contact you on 
this should not become an issue.” Although another participant felt it would be of 
value to have “a layer of validation added to the system - peer review perhaps?” 
With regards to users staying focused to the task of ranking their keyphrases 
when prompted after sending a mail one participant commented that “after a 
few times it can become 2nd nature not to look at the results and just click on the 
submit button so that you can carry on with your work”. Also one participant 
while searching for experts on the EKESNA web search engine identified “two 
main contacts;” further suggesting a “need to identify who these were and come 
to a decision as to which one is correct” 
 
6.4.2 SNA Data Findings Analysis 
This section sets out to evaluate the data automatically captured by the EKESNA 
system during the trial period. An overview of the entire network is presented 
along with a comprehensive analysis of the network properties, with insight 
into individual roles. 
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6.4.2.1 Network Properties 
The network findings signify that the data collected does not fulfil the 
characteristics for total connectivity, as can be seen on the socio-gram provided 
in Figure 44: not all the nodes are linked to each other. While the network does 
not meet the requirements for full connectivity, the network meets the 
characteristics of a complete network. The main network created can be 
classified as a directed graph (Digraph), as it contains ties that are directed from 
one node to another. The socio-gram also highlights the presence of bi-
directional ties. Finally, the network meets the characteristic of a 1-mode 
network. 
The overall density for the EKESNA network was 0.019 (see Appendix 11), this 
suggests a 1.9% utilisation of existing communication channels, or potentially 
98.1% of the available communication channels are not being utilised. However, 
because the number of participants were relatively low, it may explain the 
relatively low density; suggesting 3.9% of the nodes within the organisation 
utilise 1.9% of the available communication channels; the nodes percentage is 
calculated below; 
𝑁𝑜𝑑𝑒% =  
∑ 𝑁𝑜.  𝑜𝑓 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑛𝑡𝑠 𝑖𝑛 𝑡𝑟𝑖𝑎𝑙
∑ 𝑁𝑜.𝑜𝑓 𝑛𝑜𝑑𝑒𝑠 𝑜𝑛 𝐸𝐾𝐸𝑆𝑁𝐴 𝑈𝑠𝑒𝑟𝑠 𝑡𝑎𝑏𝑙𝑒
∗ 100 
19
494
∗ 100 = 3.9% 
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Figure 44: Socio-gram the case study organisation compiled from EKESNA data 
 
6.4.2.2 Descriptive Measures Analysis 
The data was imported into UCINET where calculations were made on the 
centrality measures; these highlight the node position in the network and their 
value to the network. As stated in Chapter Four, the most important and 
frequently calculated centrality measures are: degree centrality, betweenness, 
closeness, and the eigenvector centrality; in this case however, analysis was 
limited by the sample size of the trial participants. The findings from the 
analysis of the centrality measures are given below, showing the nodes with the 
highest values for each measure. 
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1. Degree Centrality 
 
The degree centrality consists of both in-degree and out-degree centralities, 
given that the current network is directed. However, due to the small sample 
size, only the out-degree centrality measure is justifiable; as all outward 
communication for each participant was captured.  
With regards to this network, nodes “194” and “291” were identified as 
having the highest out-degree values. Table 26 shows a list of the top seven 
nodes with the highest out-degree centrality value. 
Node Unique ID Out-degree 
194 181 
291 181 
22 174 
61 153 
140 142 
471 134 
204 122 
Table 26: Out-Degrees Centralities 
 
2. Closeness Measures 
 
With regards to this network, Table 27 shows a list of the top seven nodes 
with the highest closeness values, these represent the nodes with the 
quickest speed of reach. A high closeness value indicates that the node is 
central to the network. Node “291” was identified as having the highest 
closeness value, making this the most central to the network, and also the 
node with the fastest reach to the other nodes within the network. 
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 Node Unique ID Closeness 
Highest 
291 0.360 
22 0.358 
194 0.356 
61 0.352 
140 0.349 
471 0.346 
 301 0.345 
Lowest 
96 0.200 
99 0.200 
Table 27: Closeness Measures 
For the purpose of this trial, node “291” was recruited early on to promote 
the benefits of the system, and was also the channel through which 
information regarding issues and resolution notifications were passed 
between the researcher and the trial group; and this is justified from the 
findings. The findings also showed the larger percentage of the network had 
consistent scores above 0.3, and the nodes with lower scores were in the 
0.20 and below range. This suggested a slight level of disconnect between 
the highly connected and the least connected members, which may also be 
as a result of the geographical structuring of the organisation; however, the 
difference in the range may suggest email connectivity was significantly 
closer than physical connectivity at the organisation. 
 
3. Betweenness Centrality 
 
With regards to this network, Table 28 shows a list of the top six nodes with 
the highest betweenness value. 
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Node Unique ID Betweenness 
291 8863.5 
22 6306.5 
194 6183.9 
61 3679.7 
301 3615.0 
140 2727.3 
Table 28: Betweenness 
Nodes “291” was identified as having the highest betweenness value, which 
was significantly higher than the rest of the nodes in the network, meaning 
that this individual was integral to the information network; again this was 
justified given the role played by “291” as information broker within the 
trial process. 
 
4. Eigenvector Centrality 
With regards to this network, Table 29 shows a list of the top six nodes with 
the highest eigenvector value. 
Node Unique ID Eigenvector   
291 0.331 
22 0.321 
194 0.315 
61 0.312 
140 0.295 
471 0.288 
Table 29: Eigenvector results 
Node “291” and “22” were identified as having the highest eigenvector 
value, making them the most well connected individuals in the network. The 
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findings show that these individuals have regular communications with 
members of the organisation, who are also important information channels 
themselves. These individuals, because of their superior connectivity within 
the network, were knowledgeable of most of the other participants in the 
trial group and also very influential. 
 
6.4.3 SNA Network Analysis 
This section describes the functionalities within the tool for generating and 
visualising the organisation’s network. EKESNA was designed to capture the 
social connections and the information flow between members of the 
organisation. In order to understand the potential value of this functionality, 
two short scenarios are developed from the SNA data collected by the system 
during the trial period. The EKESNA dashboard can be used to collate SNA data 
about the general connectivity of members of the organisation, and also the 
information flow network around a particular member; these two 
functionalities are explored within the two scenarios that follow. The value of 
the functionality can be summarised to its potential for informing decisions for 
improving connectivity, and also collaboration through improved project 
selection. 
 
6.4.3.1 Analysing Network Connectivity: A Case of the “Insights Manager” 
The data collected by the EKESNA system is continuously evolving meaning 
organisations can better perform business process re-engineering. Full network 
data allows the organisation to ensure integration (post-merger or 
reorganisation).  
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Figure 45: Sample network displayed on NetDraw with DL file created from 
EKESNA 
 
Figure 45 illustrates the network captured only a few weeks into the trial 
period. Node “2” (red) represents the Insights Manager who was recruited from 
the original SNA analysis to help drive the implementation of EKESNA, but left 
the job a month into the trial. Figure 46 shows immediate disconnect in the 
network when node “2” is removed; the trial however, recruited more 
participants, and the network was analysed subsequently, after a few weeks 
had passed. 
 
Figure 46: Network visualising a scenario where employee “2” is removed 
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Figure 47: Sample network with added nodes, displayed on NetDraw with DL 
file created from EKESNA 
Adding more nodes to the network over time did reveal more connections with 
disconnected nodes as shown in Figure 47, nevertheless in this instance, the 
absence of node “2” highlighted potentially an over-dependence on that 
particular node; resulting in network inefficiency, which is clearly depicted in 
Figure 48. 
 
Figure 48: Sample network with added nodes, visualising a scenario where 
node “2” (red) is again removed. 
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6.4.3.2 Analysing Information Network Flow: A Case of the “PPP Project” 
Network by expertise allows for improved strategic decision making in top 
leadership networks (recruiting the right people for a particular project based 
on expertise and connectivity). Figure 49 shows a network generated around 
the ‘PPP’ project at the case organisation collected during the trial period, using 
the EKESNA dashboard.  
Analysis with NetDraw identifies the key players; node “204” (Green) was 
identified as having the highest degree centrality and eigenvector, making them 
‘the most influential person’ with regards to PPP at the organisation. On further 
investigation by conducting an expertise search on the topic PPP with the 
EKESNA search engine shown in Figure 52, the results identified the same 
individual as the “Main contact” and manager of PPP at the case study 
organisation. Other key players were identified in nodes “246”, “472”, and “194” 
(Yellow) as having the highest betweenness; their roles include gatekeeping, 
brokering, and liaising between otherwise separate parts of the network. 
Finally, the network identifies nodes with the lowest closeness, depicted in 
(Red); this may be of concern as peripherals are the last to receive information.   
 
Figure 49: 'PPP' network generated from EKESNA, visualised / analysed on 
NetDraw 
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The green node represents a major cutpoint in the network; in the scenario 
where that individual leaves the organisation depicted in Figure 50. Managers 
can therefore take actions to integrate networks around core processes, or even 
identify/facilitate potential communities of practice, thereby promoting 
innovation. 
 
Figure 50: 'PPP' network shows the ability of a single node’s potential to distort 
the topic flow 
 
6.4.4 Expertise Search 
The EKESNA web search engine returns a list of relevant people, ranked by 
their level of expertise and responsibility regarding queried topics. The engine 
applies stemming techniques to the search string to allow for a greater recall. 
Consider the case of someone looking for information about the PPP review 
process, entering “PPP” into the search window would bring up the display 
shown in Figure 6. It is also interesting to see the expert at the top of the list is 
the same as the green central node observed in Figure 50 & 51 when analysing 
the PPP network.  
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Figure 51: EKESNA expertise web search interface, showing 'PPP' experts at the 
organisation 
 
6.5 Summary 
Email knowledge extraction, and email social network systems are not new 
concepts, however, this chapter presents EKESNA which is a novel system as it 
combines both concepts in a way that also allows for the continuous discovery, 
visualisation, and analysis of networks around specified topics of interest 
within an organisation, linking conversations to specific expert knowledge. The 
chapter provided details of the design and development of the EKESNA system, 
focusing also on the challenges met in trying to implement the 
recommendations made towards the original EKE system in the previous 
chapter. A system design methodology was used which placed importance not 
only on the development of the software, but also on the evaluation of its 
functionality and user interaction feedback. 
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Although analysis was limited due to the sample size of both collection 
methods, the main centrality measures obtained from the system’s SNA data, 
proved to be quite similar to that obtained from traditional SNA. The findings 
identified the same members of staff as having the highest eigenvector and in-
degree figures; this is justified as the most popular individual within the 
organisation should remain the same even within a smaller representative 
sample. Finally, the research made observations on the new software’s potential 
to inform business process re-engineering, through the proper use of the SNA 
data collected and complied with the EKESNA dashboard. 
So far the research has addressed the issues employees faced trying to find the 
right person to contact for information to carry out their task, presented within 
Chapter One. The research so far has also addressed gaps presented in the 
literature in Chapter Two, regarding the implementation of KM tools; proposing 
techniques for identifying the key players / stakeholders to help drive the 
implementation project. One of the main issues identified in Chapter One, 
highlighted employees, and indeed the organisation, did not always know 
where their information was stored, as the systems available for such were not 
fit for purpose, resulting in duplication of effort, and potentially other legal 
issues relating to data retention. The ASA wanted to understand the knowledge 
they have and where it is stored within the company. Using the tools discussed 
so far could form the basis for the implementation of ECM software at the ASA, 
which is crucial if the organisation is to resolve its issues of information storage 
and retrieval. The next chapter will explore how this can be achieved and will 
construct a framework that can be used for ECM implementation at NSO’s; 
which is also identified as a gap in literature. 
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7. Chapter Seven: New ECM Implementation Framework 
 
7.1 Knowledge and Expertise Sharing Models, and Tools 
Ackerman et al. (2013) in their paper propose a significant distinction between 
knowledge sharing and expertise sharing; according to the authors the former 
“takes a perspective in which externalisation of knowledge in the form of 
computational or information technology artefacts or repositories play an 
important role” (p.532). This suggests a transfer from tacit to explicit 
knowledge described of the externalisation phase in the SECI Process by 
Nonaka et al. (2000). The latter as the authors explain is used “when the 
capability to get the work done or to solve a problem is instead based on 
discussions among knowledgeable actors and less significantly supported by a 
priori externalisations” (p.532); this again suggests a transfer from tacit to tacit 
knowledge described of the socialisation phase in the SECI Process by Nonaka 
et al. (2000). The two perspectives have been a result of the developments in 
the technological advancement of knowledge management over the years, 
leading to a generational classification in terms of the models which they are 
represented. Ackerman et al. (2013) and Handzic & Durmic (2015) emphasise 
this in their papers, with both authors proposing two model generations; the 
repository model, and the sharing expertise model. 
 
7.1.1 The First Generation: The Repository Model 
As previously stated, this model focused on codifying knowledge, and 
documenting it in large repositories; this was certainly not a new approach as it 
has been library practice for centuries before. However, Ackerman et al. (2013) 
noted that with the “advent of early networked and distributed systems in the 
late 1980s and early 1990s, interest rapidly grew in organisations to ‘harness 
what they knew”. Organisations in this generation would build vast shared 
repositories containing manuals, standard operation procedures (SOP), process 
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maps, best practices, as well as emails, which could later be retrieved by other 
organisation workers looking for information to carry out their task. As 
technologies advanced up into the modern variations of repositories like 
content management systems and CRM etc., the model focused on optimising 
retrieval; central to this was focus on knowledge “sharing through tagging and 
filtering” (Ackerman et al. 2013, p.534). The authors highlight several issues 
with this generation model saying it was particularly difficult motivating users 
to author and organise their information, and also keep them updated. The 
main issue however, with the model was the seemingly dissociative stand to 
assume that collective memory could be well and truly captured without the 
need for individuals. As Bannon and Kuutti (1996) noted, “information does not 
simply exist ‘out there’, but is produced by specific people in specific contexts 
for specific purposes. While this does not imply that it is bound solely to that 
context, it does mean that one cannot in any straightforward way extract and 
abstract from this web of signification items of ‘information’ which can be 
stored in some central resource for later use (p.163).” 
 
7.1.2 The Second Generation: The Sharing Expertise Model 
The second generation focused on direct interpersonal communications 
between topic experts over the externalisation of information artefacts 
emphasised in the first generation; it was “… a more crucial role to the practices 
of individuals engaging in knowledge- or expertise-sharing. Emphasis was on 
finding an appropriate person. In the second generation, sharing tacit 
knowledge, including that contextual knowledge that might be required to 
understand information, became critical” (Ackerman et al. 2013, p.547). The 
authors identified two critical concepts that stimulated the shift towards the 
second generation being, the growing popularity of communities of practice 
(CoP); which identified relevant groups of people to work together in certain 
domain and share common practice. The other critical concept highlighted by 
the authors was social capital; according to them it was derived from collective 
abilities from social networks. The main “systems to play a meaningful role in 
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expertise sharing, should support this ‘finding-out’ work in seeking appropriate 
people” (Ackerman et al. 2013, p.549). This suggests that expertise locator 
systems have a crucial role in addressing the question “who knows about this” 
within an organisation. Several systems were reviewed by the authors 
including: Answer Garden, Expertise Recommender, Expert Finder, and most 
recently IBM’s system ‘SmallBlue’, “a ‘people mining’ system, which included 
‘SmallBlue Find’, a search engine, that ranked people according to specific 
search terms, which should represent knowledge or skills” (ibid, p.553). 
The current research seeks to present a future direction focussing on 
interconnected practises; which is more holistic and context specific. The issues 
identified within the case study organisation presented an opportunity to 
explore the implementation of a combination of practices and tools identified in 
both generations, providing a new framework for conducting knowledge 
sharing projects in NSO’s specifically, but the findings could be transferrable to 
other SME’s or even larger organisations. 
 
7.2 Existing ECM Implementation Framework 
The only relevant ECM implementation framework which may be useful for the 
current case study organisation identified by the researcher was that of Haug 
(2012), as it focused on such system implementations in SMEs. The framework 
provided a longitudinal CMS implementation at a similar sized organisation to 
the current case study organisation, providing the best possible comparison and 
start point for carrying out a similar initiative within this study, as no other 
framework was identified which had been applied directly to NSO’s and 
scarcely to NGO’s as well. The implementation model derived by Haug (2012) 
shown in Figure 52, seems to focus extensively on the IT system selection and 
acquisition, however, when one considers the three CM strategy plan proposed 
by White (2002), it becomes evident that the existing model overlooks 
addressing the elements concerning information content and governance, while 
implementing CMS (see Figure 53). The existing model does not make any 
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mention of the need for foundation work, in terms of proposing a systematic 
approach to identify and recruit the key stakeholders and drivers, who will play 
a major role in shaping and promoting the initiative within the organisation. 
Identification of these roles early on in the project may be crucial for success. 
 
Figure 52: A process model of the implementation of the ECM system at 
Altan.dk. Source: Haug (2012, p.354) 
Also part of the foundations which is seemly overlooked by the model is content 
structuring referred to by White (2002); this involves the process of 
documenting guidelines for governing how information content is described 
and stored within the new CMS. As such taxonomies/ontologies need to be 
present prior to implementation of the new CMS, this is potentially a key stage 
in the implementation which is overlooked by the existing model, as it is 
assumed that the organisation already has a corporate taxonomy or that there 
isn’t a need for planning the acquisition and design of one during the CMS 
implementation. Finally, the existing model also fails to address life after the 
new CMS has been implemented within the organisation; there needs to be 
strategy in place to help the organisation take full ownership of the new system, 
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solicit feedback from end users as the system is always in transition as 
employees become accustomed to the system and their needs grow, and also 
continuous update of the taxonomy/ontology as the organisation is constantly 
moving into new areas of operation.  
 
Figure 53: The ECM approach at Altan.dk. Source: Haug (2012, p.355) 
 
7.3 Proposed New ECM Implementation Framework 
The previous section reviewed an existing ECM implementation framework 
which was used at the University of Arizona library; it discussed the limitations 
of the existing framework and alluded to the need for a more comprehensive 
framework derived from a similar study carried out at the current case study 
organisation. The following sections discuss an updated ECM implementation 
framework shown in Figure 54, which can be used by NSO’s and potentially 
adopted by other types of organisations looking to improve knowledge sharing, 
by utilising existing information that is often a by-product of their day-to-day 
process. If the organisation is able to determine where it must focus its efforts, 
guided by a holistic implementation framework, then it can implement 
solutions to overcome the barriers and issues described of the case study 
organisation in this research. The framework provided in Figure 54 aims to 
improve the chance of success when implementing KM systems, and also 
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improves the ability for employees to discover and properly document 
information relevant for their day-to-day operations. 
 
7.3.1 Breakdown of the updated implementation framework 
Figure 54 provides an updated process model for the implementation of ECM 
systems based on the original derived by Haug (2012). The additions to the 
model have been made following a more holistic approach used for the study at 
the current research case study organisation. The new sections (2, 4, and 10) 
present steps that were taken to prepare the organisation for the imminent 
ECM system implementation, as well as ensuring continuity of project after the 
system has been delivered. The first step in the model was crucial to gain 
understanding of the problems that existed within the particular organisation. 
For this, a KM survey was administered by Timms (see appendix 13) to 
determine the potential issues that existed. Once these issues were identified 
the organisation could work to ascertain the best solutions to improve 
knowledge sharing or reduce the barriers hindering it. 
Timms’ findings and recommendations suggested the need for the 
implementation of KM systems for improving knowledge sharing across the 
organisation. The current research went on to map out the existing systems 
within the organisation to ascertain if they were fit for purpose. The results of 
this from informal interviews and observation showed that the organisation 
had no dedicated systems for locating experts or an information repository that 
was fit for purpose. The researcher concluded therefore, that it was necessary 
to implement both an expertise locator system and a content management 
system respectively to improve the KM and knowledge sharing situation at the 
organisation. The following sections provide detailed use of the new ECM 
framework, following the process analysis phase, in an attempt to implement an 
EDRM system at the organisation. 
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1 Process analysis - Design relevant existing processes 
- Pinpoint problems in existing software supports processes 
- Describe how existing software supports processes 
2 Stakeholder analysis - Conduct social network analysis 
- Identify key players within the network to drive the project 
- Identify key players to support requirements decision and 
testing 
3 Information 
structuring 
- Design EKESNA to fit with organisations requirements 
- Install the EKESNA system 
- Create Taxonomy/ontology for the ECM using keywords 
extracted by the EKESNA system 
4 Process redesign - Define how the ECM system can solve identified problems 
- Describe new, improved processes 
- Describe how the ECM system supports the defined 
processes 
5 Software 
requirements 
analysis 
- Analyse needs in the organisation 
- Analyse the prerequisites and experience of existing users 
- Describe existing software 
6 Software design - Design the most important interfaces of the ECM system 
- Define the basic interaction patterns with ECM system 
- List functional requirements for ECM system 
7 Software selection - Establish an overview and analyse possible software 
- Retrieve offers from vendors 
- Choose ECM system software 
8 Software 
implementation 
- Install the ECM system 
- Set up interfaces with existing systems 
- Test the ECM system (test cases with different 
characteristics) 
9 Organisational 
implementation 
- Presentation of systems and training of users (if required) 
- Define procedure for making documentation electronic 
- Begin using the ECM system 
10 After care and 
governance 
- Create roles within the organisation to oversee ECM 
system usage 
- Define responsibilities for updating corporate taxonomy 
- Review ECM adoption and user feedback 
Figure 54: An updated process model of the implementation of ECM system. 
Adapted from Haug (2012, p.354) 
F
o
llo
w
in
g th
e strategy
 u
sed
 in
 
ch
ap
ter 4
 an
d
 5
 fo
r im
p
lem
e
n
tin
g 
  Page 171 
7.3.1.1 Stakeholder Analysis 
According to Pouloudi & Whitley (1997) and Pan (2005), stakeholder analysis 
consists of two stages; identification of stakeholders by brainstorming and 
evaluating the importance of their effect on the project. In understanding a 
stakeholder analysis Olander (2007), proposed four categorises with which to 
evaluate stakeholders (see Figure 55). The author explains that the value of 
using the method over a simple list of stakeholders is that the project manager 
is able to maintain adequate relationships with the correct people, helping to 
plan and mitigate the influence each group has on the project. “The ability to 
understand the often hidden power and influence of various stakeholders is a 
critical skill for successful project managers […] Without attention to needs and 
expectations of a diverse range of stakeholders, a project will probably not be 
regarded as successful, even if the project manager was able to stay within the 
original time, budget and scope” (Bourne and Walker, 2005). Figure 55 shows 
the extent to which the project could gain from a stakeholder on the y-axis, and 
the ability of stakeholder to affect the success of the project. 
 
Figure 55: Stakeholder Impact Matrix. Adapted from Olander (2007) 
Olander (2007) suggests that stakeholder analysis has proven to be a successful 
method for managing several construction projects. To achieve consistency 
with the research approach and simplicity of selecting the stakeholders from 
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the organisation, and categorising them appropriately, the use of SNA was 
applied to the selection process, as a systematic approach to identifying these 
four groups within the organisation. Evaluating the updated sections of the 
model’s new ECM implementation framework, this stakeholder analysis played 
a vital role within the case study organisation as it helped identify strong 
facilitators to drive the project and perform valuable testing and feedback of the 
entire process. The research used traditional methods of SNA (Survey 
questions) to first understand the social dynamics and knowledge interactions 
of the organisation. Analysis of the SNA data provided a set of key individuals 
that could help drive the project and provide the quickest reach within the 
organisation. The SNA data also provided a list of influential knowledge brokers 
who were enlisted to test and provide feedback on the KM initiative. 
Figure 56 shows the stakeholder analysis for this research. It is evident that the 
key players are largely made up of the information brokers identified from SNA, 
as this group was considered highly important in a process involving the 
implementation of information tools. The eigenvector provided high influence 
in terms of connectivity and recruitment of other key individuals within the 
organisation for the project. At every stage of the research it was important to 
report back to the senior management team on the progress, as well as seek 
approval at certain stages of the project. Boundary spanners and members with 
high out-degree were highlighted as groups to be kept informed as they are able 
to promote the project with their reach across the organisation and high 
outward communication; Internal Communications team fall under this group 
as they can publish an update of the project to the rest of the organisation using 
official information channels like the weekly newsletter. 
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Figure 56: Stakeholder Analysis for ECM project at the ASA using SNA 
 
7.3.1.2 Information Structuring 
White (2002) highlighted the need for a governance element in their CM 
strategy plan; referring to a medium or documentation with a set guideline for 
creating metadata to describe the individual content being stored by the 
organisation. The section of the updated model, information structuring, was to 
be achieved at the case study organisation by utilising the keywords extracted 
by the EKESNA system once it had been tailored to the organisation’s 
requirements and installed across the company. 
During the testing of EKESNA, it extracted over 18,600 unique keyphrases; of 
which about 2,300 were ranked as valid expertise by participants. The 
keywords captured contained variations in representation of several individual 
topics; the EKESNA system did not run with any predefined taxonomy, allowing 
it a bigger recall and arguably lower precision. However, the value of allowing 
for a wider scope for the system collecting as many terms as possible can be 
made evident not only from looking at the profile created of each user, but also 
when creating a taxonomy or structure for storing and searching for 
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documents. It was envisioned that the taxonomy could be created by members 
of the organisation with a broad area of expertise, using a focus group. In order 
to achieve this, an adequate selection of participants was required. The 
researcher consulted the same stakeholder analysis for the selection of key 
players; one participant representing each department for the task of creating 
the corporate taxonomy. 
 
Figure 57: EKESNA search showing multiple variations of “Learn to Swim” 
Figure 57 shows an example of a search made for “learn to swim”. As can be 
seen, there are a few variations of the term held within the system, which is a 
reflection of how staff may document information concerning the term (while 
communicating via email or when saving files on the shared network drives); 
this causes a problem when another employee is trying to search if a file called 
“learn2swim” exists within the organisation. The researcher anticipates that the 
system provides the opportunity to quickly develop a corporate taxonomy 
based using the Dublin core framework presented in the literature in Chapter 
Two, which will become the standard for cataloguing the organisation’s 
information content within the new CMS. 
 
Learn2swim 
Learntoswim 
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7.3.2 Software Requirements Analysis and Selection 
The approach taken in selecting stakeholders for the ECM implementation 
project; utilising SNA to identify key players and further evaluating them using 
EKE profile expertise area, proved valuable at the ASA, and was instrumental in 
carrying out sections 4 – 7 of the implementation framework. A focus group, 
consisting of four members of the organisation identified early on using the SNA 
in Chapter Four, as key players within their department, was used to gain 
understanding of the current situation on information sharing and storage, the 
current systems available; how they were being utilised/fit for purpose, and 
necessary requirements for a potentially new CMS to be implemented at the 
organisation. The focus group selection was made based on the gathering of key 
information brokers and eigenvectors as it was appropriate to select “based on 
their common characteristics relative to the issue being discussed” (Henczel 
2001, p.81). The IT manager was also represented within the group to provide 
vital understanding of technicalities in integrating the new system with the 
organisation’s current infrastructure. The focus group was kept to a small size, 
as Henczel (2001) and Krueger (1994) advise a manageable size should be 
between 6 and 12 participants. The researcher also took the role of chairperson, 
steering the conversation in the right direction and ensuring each member is 
able to voice their opinion. Robson (2011, p.294), explained that “a common 
problem is when one or two people dominate” the discussion, making it difficult 
for other members to contribute effectively. 
Further to this, the IT manager at the case study organisation was consulted to 
establish a better understanding of the current situation from a technical point, 
and to also enlist requirements in terms of existing system integration with the 
proposed new CMS, support, ease of use, deployment etc. but most importantly 
cost was high on the priority list, as the organisation is funded by grants which 
may not cover overly pricey setups. The requirements gathered were put 
together into a feature analysis matrix (Griman et al. 2006), and used to 
compare four shortlisted relevant CMS available at the time (see Tables 30 and 
31). The breakdown and recommended system is discussed further down. For 
this research, after the stakeholders had been identified, feature analysis was 
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adopted according to the following seven step sequence which was prescribed 
by Kitchenman (1997, p.124); 
1. Select candidate solutions to evaluate 
2. Identify the user requirements 
3. Prioritise features with respect to the user requirements by using a 
scoring system 
4. Agree on a scoring system that can be applied to all features 
5. Carry out the evaluation to score the solutions against the criteria 
6. Analyse and interpret the results 
7. Present conclusions on the evaluation to decision-makers 
 
7.3.2.1 Feature Analysis Matrix (FAM) 
  Weightings M-Files SharePoint Huddle Alfresco 
Usability     
 
    
Web Access support 90 8550 7650 8100 8100 
Mobile Access 70 6300 4550 7000 6300 
Programming Languages 
supported 40 2400 3400 2800 3200 
Total 200 17250 15600 17900 17600 
Content Management         
 Full text searching 70 6300 6020 5600 5040 
Metadata searching 95 9025 8075 7600 5700 
Natural Language Processing 75 4500 5625 3750 3000 
Document tagging 100 9500 9300 9000 8800 
Metadata Management 100 9000 8500 8000 5500 
Prevent Accidental Deletion 80 6800 7200 5600 5600 
Cloud Storage 50 4000 5000 4000 2000 
Security 90 7200 7200 7650 5400 
Offline Content 100 9000 8000 5000 0 
Total 570 65325 64920 56200 41040 
Collaboration         
 File Sharing 90 7470 7200 7020 7200 
Electronic Signatures 60 5100 4800 1800 1800 
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  Weightings M-Files SharePoint Huddle Alfresco 
Email Notifications 40 3200 3360 2000 2400 
Total 190 15770 15360 10820 11400 
Document Management         
 Document capture/imaging 100 8000 8000 6000 6500 
Optical Character Recognition 
(OCR) 80 6400 6400 4800 5200 
E-forms 95 7125 5700 6650 7125 
Version Control 100 9000 7500 8000 7000 
Open Existing Documents 100 9000 9500 7500 8000 
Save in Any File Format 70 6300 6650 4200 4550 
Total 545 45825 43750 37150 38375 
Integration         
 Support for Microsoft office 
packages 100 9500 10000 8000 8000 
Support for 3rd party API’s 90 4500 6750 6300 3600 
Microsoft SharePoint 95 7600 9500 7600 7125 
Microsoft Dynamics 50 4500 5000 0 3750 
Salesforce CRM   
    AutoCAD   
    Lotus Notes   
    Sage 200   
    NetSuite   
    Autotask   
    VPN   
    Total 335 26100 31250 21900 22475 
Supported Configurations         
 Windows XP – Windows 8 100 9500 10000 7800 7400 
Mac OS X 90 0 6750 7200 7200 
Android 40 0 0 2400 2200 
iPhone – iPad 70 0 3500 5950 3150 
RIM-Blackberry 50 0 0 3000 0 
Total 350 9500 20250 26350 19950 
Record Management         
 Data storage ACT compliance: 
IRS, SOX, ISO, eDiscovery etc. 80 7600 6880 6400 4000 
Retention scheduling 80 7200 6400 6240 4800 
Record declaration 60 4200 5220 3900 3600 
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  Weightings M-Files SharePoint Huddle Alfresco 
Audit Trail 85 7650 8075 6800 5270 
Grant Group Permissions 100 8000 7000 6500 5500 
Grant Individual Permissions 100 7800 6500 6000 5000 
Automatic Backups 95 7600 7790 5510 4940 
Access control 100 7000 7500 7300 4800 
Total 700 57050 55365 48650 37910 
Implementation/After care         
 Price 100 7000 5000 6000 8500 
Support Contact 90 7200 7920 7200 6300 
Training Program 90 7200 8100 7380 6480 
FAQs 70 5250 5880 5460 5250 
Implementation 85 6375 5100 7225 3825 
Customer Experience 70 5250 5320 5600 4200 
Total 505 38275 37320 38865 34555 
Overall Total 3395 275095 283815 257835 223305 
Table 30: Feature Analysis Matrix 
 
7.3.2.2 System Comparison  
  M-Files SharePoint Huddle Alfresco 
Usability 17250 15600 17900 17600 
Content Management 65325 64920 56200 41040 
Collaboration 15770 15360 10820 11400 
Document Management 45825 43750 37150 38375 
Integration 26100 31250 21900 22475 
Supported Configurations 9500 20250 26350 19950 
Record Management 57050 55365 48650 37910 
Implementation/After care 38275 37320 38865 34555 
Table 31: System Comparison 
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Although M-Files came in third for usability, this is down to lack of support for 
programming languages and limited range of mobile devices supported; see also 
Supported Configurations. 
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M-Files came in last in this section and this is a cause for concern especially for 
the ASA. M-Files do not currently provide native support for Mac OS X, which 
accounts for a fair population of devices currently available at the ASA. There is 
however, web access to M-Files, which would still allow users manage 
documents, but they cannot take advantage of other integration features for 
Microsoft Office packages, SharePoint, CRM etc. 
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7.3.2.3 Recommended Solution 
M-Files DMS Professional is the software solution that consistently scored 
highly within the FAM. As a result it is recommended as the solution that would 
best fulfil the ASA’s immediate and future needs. With regards to the ASA’s 
immediate requirement, replacing the out-dated InView system, all four systems 
within the FAM were capable of scanning and storing files. However, M-Files and 
SharePoint have the added advantage of powerful OCR, which enables in-text 
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searching of scanned documents. M-Files can also identify and compute values 
from scanned forms. 
With regards to future needs i.e. moving forward with implementing an EDRM 
system for the organisation, M-Files is also robust enough to serve as a solution 
to the ASA’s information management problems. The ASA would also benefit 
from better implementation support from M-Files, given that their customers 
are typically small and medium sized business like the ASA compared to 
SharePoint and Huddle. In terms of user adoption of the system, Huddle makes a 
heady promise of guaranteed user adoption, but M-Files comes a close second 
as it is fairly easy to use with stakeholders encountering minimal issues when 
the organisation migrate their document libraries. The following sections 
details M-Files potential for resolving some of the ASA’s information 
management problems. 
 
Ineffective Searching 
M-Files can address the issue of ineffective searching by assisting in the 
creation and storage of files and subsequently reducing the incidence of file 
duplication and loss. By using metadata management, the M-Files system does 
not rely on users to save documents in a specific place in order for them to be 
found easily. Instead, M-Files automatically indexes and organises documents 
by requiring users to add metadata tags when saving files. To ensure that all 
metadata tags are consistent and standardised across the organisation, M-Files 
system allows validation rules to be put in place for the metadata.  Validation 
rules allow administrators to control which metadata tags are allowed on files.  
In addition, tags can be automated; so specific files automatically have specific 
metadata tags. 
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Communication 
By allowing and supporting efficient communication between employees, M-
Files minimises information overload and thus, the time that is wasted as a 
consequence.  It also aids the formation of ‘nimble networks’ and thus helps to 
tackle the barriers to collaboration that the ASA currently faces. The facilitation 
of file sharing means that it is no longer necessary to use emails to distribute 
and share information, employees are now able to share information by 
creating hyperlinks directly to documents that are in their personal storage 
space. M-Files is not the same as basic file sharing software, because it includes 
a ‘versioning’ feature that enables users to simultaneously work on a document 
in a controlled manner and records such changes to allow for accountability. 
This feature will ensure data loss does not occur when changes are made and 
allows users to undo changes that have been made, thus reducing the confusion 
of having multiple versions of one file. The M-files system also provides a tool 
called ‘change log’, which makes it possible to view usernames, timestamps and 
comments for each file. This is a useful feature as employees who require 
further information about the document know whom to contact from reviewing 
the change log. M-Files also allows document links to be sent to and edited by 
external parties, irrespective of whether or not they are users, which is greatly 
beneficial to the large number of volunteering employees within the ASA. 
 
Legislation and security 
M-Files would aid and allow the ASA to comply with security requirements, by 
allowing administrators to have control over who can access particular files.  
This access is determined by two factors: the level of access (e.g. depending 
upon an employee’s job title) and the metadata tags on the individual file. M-
Files software would also allow the ASA to adhere to legislative requirements, 
which state that documents have to be kept, or deleted, for, or after, a specific 
amount of time, by allowing files to have creation dates and expiry dates, as well 
as actions to take automatically (flag for archiving or destroy). 
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Data quantity 
M-Files system also tackles the problem of data quantity that the ASA faces, 
because it allows for the utilisation of metadata and the way it solves the 
problems of ineffective searching and communication.  Specifically, files will not 
have to be duplicated and stored in different areas to be easy to find for 
employees and employees can share files with other employees by providing 
them with a hyperlink, instead of emailing them a copy of the file. In addition, 
M-Files allows for electronic filing.  By applying Optical Character Recognition 
to paper documents, they can be turned into PDF files which are searchable by 
title and content.  M-Files system is also supportive of many other file formats, 
including JPEG, BMP and PNG. 
 
Inefficiency  
By making information easier to find, communication more efficient, legislation 
and security requirements easier to adhere to and data quantity more 
manageable, the implementation of M-Files system would allow for noticeable 
increase in the efficiency of the ASA’s employees. Consequently, by reducing the 
time cost of individual tasks for employees, the implementation of M-Files 
would reduce the monetary running costs of the ASA and thus would be 
financially beneficial.  The time it would take for the purchase of M-Files to save 
the ASA money is entirely dependent upon the level, and subsequent cost, of 
inefficiency currently within the business. 
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7.4 Summary 
The background and literature review chapters identified that knowledge 
sharing barriers could affect organisations in different ways, but also 
highlighted the current situation of knowledge sharing pointing to the lack of 
suitable technologies within the case study organisation. An evaluation 
framework was developed in this research, on the case study organisation, 
which builds upon an existing framework in the literature. The new framework 
stressed the importance of a holistic approach to identify the appropriate tools 
and stakeholders to facilitate and promote acceptance of the knowledge sharing 
project. Table 32 shows the recommendations framework detailing issues 
identified at the case study organisation, and the strategy used for resolving 
them. The framework highlights where an organisation can focus its efforts to 
improve knowledge sharing, and also recommends the appropriate tool and 
approach required based on the approach taken within this research. It was 
anticipated, that if the organisation is able to determine accurately where it 
needs to focus its efforts, then following the new ECM framework ensures 
reduced chance of failure in implementing the right solution. 
The research applied a new approach to stakeholder identification and 
evaluation by utilising SNA and EKE to identify each stakeholder group, and 
further vet the list using information obtained from the EKE systems expertise 
profile. The research was able to undertake a significant amount of the new 
ECM implementation framework using the new approach, going further to test 
its value by undertaking the software selection phase using feature analysis. 
Due to circumstances beyond the researcher’s control, it was not possible to 
complete the undertaking of implementing the entire framework at the 
organisation; however, the research conducted so far did prepare the 
foundations required for the complete ECM implementation in the future. 
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Preliminary KM Investigation 
Use questionnaire, interview, and observation 
Issues to Address KM Tool Resolution Strategy 
Employees have difficulty 
discovering files or media 
within their own 
organisation or storage? 
EDRMS 
 
EKESNA 
Implementing a Content Management 
system can improve information sharing 
Following the strategy used in chapter 4 for 
assessing the organisation knowledge 
network to identify key players for driving 
the implementation process 
Employees find it difficult 
knowing who to contact 
for information or 
expertise? 
EKESNA 
Following the strategy used in chapter 4 and 
5 for implementing EKE, can be used to 
create an expertise repository where 
employees can find experts to contact 
regarding their queries 
If the organisation 
electronically stores 
information, either 
structured or 
unstructured inside or 
outside of a CMS 
EKESNA 
 
EDRMS 
 
Focus 
Group 
Taxonomy/ontologies may be used to 
improve an employee’s access to the 
information stored 
The EKESNA system may help the 
organisation to quickly create a corporate 
taxonomy/ontology which can be used in a 
CMS to improve the efficiency of storing and 
retrieving of information 
Using the SNA feature of EKESNA would 
help identify key topic experts to help build 
the taxonomy 
Employees have difficulty 
communicating between 
departments or across 
geographically dispersed 
departments? 
EKESNA 
Following the strategy used in chapter 4 and 
6 for implementing EKESNA to discover the 
information flow network 
The EKESNA system collects SNA data 
which the organisation can use to improve 
connectivity between departments and 
teams, and improve collaboration 
Table 32: Recommendation Framework 
  Page 188 
The EKESNA system was recommended as an alternative for carrying out SNA 
within the implementation framework, and the keyphrases extracted by the 
system, contribute significantly to necessary terms required for building a 
corporate taxonomy at the organisation. Finally, the results of the feature 
analysis undertaken at the organisation provide the ASA with a ready vetted 
solution that would integrate into the existing IT infrastructure, and contains 
the necessary features required to efficiently manage the organisation’s 
information. 
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8. Chapter Eight: Discussion 
 
8.1 Introduction 
This chapter provides a high-level interpretation of the fundamental subjects of 
this research within an expansive context. The main topics of the research are 
outlined and discussed within the context of the overarching aim and objectives 
and the literature presented earlier in Chapters One and Two respectively. The 
overarching context of the research is to improve information and knowledge 
sharing within the ASA; providing a framework for implementation of IKM tools 
at the organisation, but more specifically contributing to KM literature on 
national sporting organisations (NSO) where there is little known on the 
subject. The chapter concludes with a summary linking together the different 
topics and resulting implications from the various investigations conducted, 
and also interrogates what this all means for the administration of KM tools and 
methods within NSO’s and the wider organisational context. 
 
8.2 Reconsidering the problem 
“Organisations operating in today’s world face increased global competition, 
technological advances and a knowledge based economy. To grow and survive 
in such a world, organisations need to continually learn and transform their 
knowledge into improved and innovative products and services” (Handzic & 
Durmic 2015, p.51). Many organisations including the case study organisation 
have realised the need to properly manage their knowledge assets and improve 
the discovering, sharing, storing, retrieving and distributing of knowledge 
within the organisation. According to Stewart (1997), the organisation’s ability 
to leverage their knowledge assets is critical for project based organisations. 
The case study organisation engages in several project based exercises lasting 
varying periods and requiring several resources in order to succeed: an 
example is the Olympics; which requires several departments and regions of the 
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organisation to pull together various resources and expertise in order to meet 
set targets which are vital for securing continued funding for the organisation, 
being a not-for-profit (NPO) and NSO. Therefore, organisations like these are 
“facing challenges to better manage knowledge assets in the projects 
environment.” (Handzic & Durmic 2015, p.51). 
The introduction of KM in the early 1990’s was focussed on Information 
Systems and Information Technology (IT), however, between 1998 and 2008 
there was a significant change in focus within the academic knowledge 
management literature, with there being both a significant decline in the 
proportion of papers on IS/IT-related issues, and a simultaneous increase in the 
proportion of papers on people-related issues” (Hislop 2010, p.785). “In recent 
years, documents in paper form have been increasingly replaced by electronic 
documents in most types of organisations” (Haug 2012, p.349), revisiting the 
focus on technologies as the way forward for knowledge management. This may 
explain the following remarks made by J-C Spender with regards to the 
confusion of properly exploiting KM; “it has risen in importance and managerial 
fashionability the hype and confusion has multiplied, leading some to argue that 
KM is a fad of little long-term significance” (Grant 2011, p.117). This however, is 
not the case as some authors are still exploring various combinations of IT 
applications; Handzic & Durmic (2015) explore conceptual models that would 
converge KM with other disciplines, with great emphasis on exploiting the 
benefits of integrating KM, intellectual capital and project management to 
enhance project success. The challenge for KM and knowledge sharing involves 
understanding how best to combine its tools and methods with other 
disciplines within the right organisation context. 
Chapter One and Two identified that while NPO’s in general are knowledge-
intensive organisations, studies that look specifically at sport organisations are 
scarce in the literature, as they generally lack the resources to embark on KM 
initiatives (O’Reilly and Knight 2007, p.264).  Chapter One highlighted the 
current KM problems at the case study organisation, the most glaring listed as 
follows;  
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 Communication between departments was poor 
 Employees did not always have the right amount of information need to 
carry out their job well. 
 Staff did not always know who to contact for information or expertise. 
 Successfulness of finding information or getting advice was poor. 
 Average days wasted per month due to not knowing about data, 
information or knowledge, and time spent recreating work that already 
exists was very high. 
 Availability of tools that capture knowledge and expertise, and 
awareness of the priority of knowledge retention and avoiding expertise 
loss was low. 
 
8.3 Implications for Social Network Analysis 
Overall the study found that using SNA was a reliable and crucial method for 
quickly identifying key individuals within the organisation who could be 
enlisted early into the project to ensure success and impact. This was apparent 
as the researcher was able to gain access to existing trial groups within 
departments as well as groups consisting of individuals from different 
departments and regions who were keen to be involved in new solutions that 
could potentially be introduced to the organisation; and further enlisting these 
members quickly to partake in the pilot and subsequent trial of the EKE and 
EKESNA systems respectively. 
Reconsidering the problems identified within the ASA and the need to introduce 
KM tools and techniques to help resolve the issues discovered after careful 
review of previous KM and staff surveys, the researcher concurred  with the 
recommendations made for utilising SNA to improve communication between 
departments and provide information for action on the divide between HQ and 
regional employees as suggested from informal chats with several employees 
and also evidently highlighted within the existing organisation surveys.  The 
researcher indicated earlier that the main focus for conducting SNA for this 
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particular research was predominantly for tactical reasons; identifying 
champions for the KM initiatives, however, it was anticipated that the results 
could also be used to perform analysis to facilitate discussion of emerging 
patterns, and suggest initiatives to improve knowledge flow to support the 
business goals.  
Cross & Parker (2004) and Anklam cited in Rao (2005) highlighted within the 
literature a few reasons for conducting SNA, and these are reviewed with 
consideration to the results obtained from the SNA performed at the 
organisation given in Chapter Four;  
 To identify teams and individuals (thought leaders; people who support 
the group in ways that often go unrecognised). The initial SNA conducted 
identified individuals who fell into this category within the organisation 
(degree centrality and eigenvector). It was observed that node “289” had 
the highest In-degree centrality value, which suggested there was not 
only a large amount of traffic requesting information from this source, 
but also that there exists some trust in the information provided by this 
individual. The same node was also identified as having the highest 
eigenvector, which suggested superior connectivity within the network. 
For these reasons this individual was enlisted early on in the project to 
help create awareness quickly to a wider audience within the network 
within a shorter time span, but also to help enlist members of the 
organisation who would partake in the pilot and trial. This decision 
seemed to pay off as the project received little resistance and good 
commitment from participants throughout the study. 
 Identify isolated teams or individuals (peripherals; outsiders whose 
skills and expertise are often not leveraged effectively). Having analysed 
the closeness measures in Chapter Four, the researcher highlighted that 
a large percentage of the organisation’s network had consistently high 
closeness scores; however, the nodes with lower scores had significantly 
lower values which were about a third off the top closeness scores. For 
this organisation the results emphasise the potential knowledge network 
separation that can be brought about by physical geographical 
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separation of the organisation’s employees. The implications for such an 
organisation would therefore be a greater need for an IT knowledge 
system that can enable discovery of the organisation’s expertise, and 
make that information available across the geographical distribution of 
the organisation.  
 Spot opportunities for connecting subgroups (Boundary Spanners; those 
who provide central links between two groups). Their value according to 
Long et al. (2013) rests in their ability to facilitate interaction and 
information flow between separate groups within the social network. 
According to Chan and Liebowitz (2006) these nodes keep the informal 
subgroups of the network connected. In order to identify these nodes 
from the network Matthews and Richards (2012) suggest there is a 
strong relationship between nodes with high betweenness scores and 
high degree centralities, and boundary spanners. Having analysed the 
betweenness measures in Chapter Four, the researcher highlighted the 
nodes with the highest degree centralities and betweenness scores are 
241,125,251,289,236, 291, 338,23,16,77, 83 and 174. These nodes were 
subsequently approached and many enlisted for the pilot study, seeing 
as they provided the best links to the rest of the organisation. Also, being 
between the geodesic path of the information flow of the organisation’s 
network, allows for the discovery and capture of a wider range of 
expertise being exchanged within the organisation during the study 
period.  
 Target opportunities where increased or improved knowledge flow will 
have the most impact (bottlenecks). Helms et al. (2010) referred to 
bottlenecks as knowledge sharing barriers, therefore the implications for 
identifying them with the network is crucial for the organisation. 
Bottlenecks are related to boundary spanners as well as information 
brokers; however, bottlenecks are created because of over-utilisation of 
that channel for information. According to Chan & Liebowitz (2006), 
over-reliance on these nodes leads to disintegration of the network as 
the communication channel becomes overloaded. Having analysed the 
betweenness measures in Chapter Four, the researcher highlighted the 
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over utilised nodes within the network are 241,125,251,289,236 and 
291. These nodes can become bottlenecks because they are frequently 
selected as a source of information and communicate across subgroups 
in the network. This was identified by the researcher during the study as 
true for node 289; while this individual was selected and enlisted earlier 
on in the project to create impact and provide wider access, it was 
observed that communication response was significantly delayed 
between this individual and the researcher potentially due to the over-
utilisation of the node by the rest of the organisation’s network. 
The findings in section 4.5.3 indicate the organisation’s network is partially 
connected, but still meet the requirements for a complete network. The findings 
also suggest the network has low connectivity as the network density was given 
as 0.035. As was stated in Chapter Four, this suggest the organisation relies on a 
very small percentage of its information channels; potentially 96.5% of its 
communication channel that is not being utilised. This over-reliance on a small 
percentage of the organisation’s information sources can have negative 
implications; deterioration of the information flow, information overload, 
reduced information quality or even loss of knowledge source due to 
individuals leaving the organisation. This is also made evident from the analysis 
of the SNA survey demographics, showing a significantly high turn-over upper 
level management at the organisation. The implications for the organisations 
include concerns of knowledge retention and transfer to new recruits, but the 
researcher also experienced first-hand the impact on the on-going project, as 
several key players identified in the original SNA left the organisation midway 
through the study. The implications for SNA in general when being used in a 
similar tactical fashion would be the need for alternative methods that can 
collect and make available up-to-date or even real-time data, which provides 
flexibility to continuously identify the right key player replacements (if need be) 
for the life span of the project. The EKESNA system therefore aims to automate 
the continuous discovery and collation of an organisation’s contact network, as 
well as its knowledge / expertise network. EKESNA allows for continuous 
collection as new topics are discussed, and new members are introduced into 
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the organisation. The nature of the tool’s continuous discovery of the 
organisation’s knowledge network affords members up-to-date data to inform 
business process reengineering. 
 
8.4 Implications for Knowledge Management, Sharing and 
Retention 
Handzic & Durmic (2015) discuss the types of strategies or schools of KM using 
the context of three generations of transition. According to the authors the first 
generation of KM focused on “formalised knowledge bases in which knowledge 
of human experts is made explicit so that they can be found by non-expert 
workers” (p.51). The second generation is oriented towards people and 
organisations, focusing on developing structures and cultures that facilitate 
knowledge sharing and pooling. Using KM tools and techniques for creating 
spaces; referring explicitly to the concept of “Ba” introduced by Nonaka et al 
(2000), discussed in Chapter 2 (Figure 10), whereby employees could easily 
network and innovate is essential within the second generation. “In general, 
second generation KM models address issues of organisational culture and 
learning, change and risk management, and the support of communities of 
practice” (Handzic & Durmic 2015, p.52).  The third generation “departs from 
the earlier held universalistic perspective on KM by arguing that the 
effectiveness of a knowledge management practice depends on the context in 
which knowledge is being used” (Handzic & Durmic 2015, p.52). 
The above discussed the groupings of KM approaches and provided an insight 
into how KM initiatives have been viewed and implemented over the years; 
while this may be suitable individually for different situations, there is need for 
a more encompassing approach to KM. This view is also shared by Davenport & 
Prusak (1998), who suggest that the full power of knowledge is only attainable 
through a holistic approach to KM. The author is referring to an approach that 
merges KM and other disciplines to achieve the benefits proposed within the 
three generations discussed above. The implication of the current research for 
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KM is the proposal of an interdisciplinary KM approach that combines the 
identification of experts, documentation of information and understanding and 
exploitation of the social dynamics of the organisation. As was discussed in the 
literature regarding the medium of interactions between the four types of “Ba” 
by Nonaka et al (2000), Figure 58 shows how the tools and methods within the 
current research enhance the different contexts of the model. 
 
Figure 58: Updated KM lifecycle model showing proposed technology 
combination 
The current research focuses on merging techniques for social network analysis 
with KM tools to achieve a more holistic KM approach within the case study 
organisation. The proposed approach centres on the use of the EKESNA system 
at the case study organisation; which allows for expertise discovery and acts as 
a formalised knowledge base, meeting criteria for first generation KM approach, 
but crucially combines SNA techniques which allow for the discovery and 
understanding of the knowledge network landscape of the organisation in 
almost real-time. The data that can be realised from this provides a means for 
the organisation to develop processes around the knowledge network and also 
affords an opportunity to better network individuals with common expertise in 
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a community of practice; meeting the criteria found in second generation KM 
approach. Finally Figure 58 helps illustrate the context with which the two 
systems proposed for improving knowledge sharing are applied. The model 
shows a clear distinction of where these tools are most beneficial within the KM 
lifecycle model as well as for the creation of spaces for interaction with regards 
to “Ba”. 
Recalling the literature regarding the implications of knowledge sharing for 
organisations which are geographically dispersed like the case study 
organisation, Bowman (2002) suggests it is of great importance to operate in a 
dynamic business environment, and this is true of the views of many employees 
at the case study organisation. The findings from Chapter Four also explain 
participants’ views on the subject relating to the value placed on a KM tool like 
EKESNA for the organisation. Participants highlighted that such a tool would 
help in the discovery of the organisation’s expertise, but more importantly with 
regards to the geographical divide, give remote and local employees a better 
understanding of the expertise available at either side of the organisation. The 
benefits for the implementation of the EKESNA system at the case study 
organisation can also be discussed further using the categories provided by 
Goodman (2007); 
 
Organisational Individual 
Reduced costs through the re-use of knowledge  Team work 
Ability to react quickly to environment Networking with other 
employees 
Minimised employee turnover by involving 
people in decision making 
Access to expert advice 
 
The functionalities described of the EKESNA system in Chapter Six suggest that 
many of the benefits highlighted by Goodman are attainable for the 
organisation. The findings from the trial conducted, suggest that participants 
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were to a large extent confident the system would be beneficial for identifying 
experts to get advice, improve networking with other employees by allowing 
employees quickly to identify members of the organisation with expertise in 
topics of interest. Figure 59 provides an example of an opportunity to exploit 
the benefits of the EKESNA at the organisation: Figure 59 shows the SNA results 
of a search made on the EKESNA system for the topic swimfit; three 
disconnected clusters based on the topic can be seen, allowing for potential 
networking and improved team work if these groups were brought together to 
contribute on the subject within the organisation. 
The case study organisation realised there exists a huge cost due to duplication 
of effort, but the research provided insight and understanding of KM tools: 
EDRMS, for storing information as opposed to the current shared file system 
which was being used at the organisation, and KM techniques for structuring 
information; taxonomies or ontologies.  However, as Goodman (2006) observed 
in the case of Ernst and Young’s introduction of a knowledge sharing 
programme, the author’s account suggests that the benefits take time to achieve 
but the process needs continuous leadership commitment and most 
importantly tying it to the business strategy and day-to-day processes. This 
seems to fit well with the design and operation of the EKESNA system, as it 
makes knowledge resources available, but makes clever use of the daily routine 
of corporate interactions through emails for discovering expertise resources.  
 
Figure 59: 'swimfit' network generated from EKESNA, visualised on NetDraw 
The findings from Chapter Six also suggest that a majority of the participants 
felt the system was easy to use and understand, but some resistance could still 
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be identified in adopting the system. Jashapara (2011) and Riege (2005) 
suggested in the literature that organisations may be hostile towards 
knowledge sharing initiatives, as employees may regard knowledge as power 
and will therefore resist yielding it. The findings from both Chapters Five and 
Six however, suggested otherwise, as a majority of participants indicated that 
they would embrace a knowledge sharing system like EKESNA and were also 
very willing to share their knowledge when identified and contacted through 
the systems directory system. The findings identified by Tedmori (2008) 
showed a similar perception by participants’. According to the author 
participants indicated willingness to share and reply to enquiries when they 
were identified as experts by the system; they however, also indicated that the 
provision of incentives and recognition could be a potential motivator to 
encourage participation and continuous use of the system. The use of incentives 
was not mentioned by participants at the ASA, however, one participant did 
comment on the condition required for sharing using the system saying, “I think 
if they had a sharing environment, and it was really easy to use and didn’t seem to 
take up any of their time and didn’t require an extra login then they would 100% 
do it”. The study however, did identify other barriers within the organisation 
related to some of the 32 proposed by Riege (2005) and outlined in Chapter 
Two, Table 3. Within the three domains proposed for categorising these 
barriers, there were very few barriers identified by participants on the 
technology front, other than those hinted at in Chapter Four and Five; however, 
on the organisational and individual front, the study could relate many of the 
barriers given in the literature with the situation in practice.  
Amongst the main barriers observed on the individual front, the participants 
from the study highlighted time as a significant factor, even though many 
admitted that the EKESNA system added only a few extra seconds to the 
emailing routine, being that the user has to rank their keyword as and when 
they come up. Lack of trust was also evident as a majority of participants 
indicated that they would be uncomfortable with members incorrectly ranking 
their expertise, however, some participants alluded to the fact that the proper 
training rendered before the study meant they were better prepared to 
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correctly rank their expertise. The organisational front however, is where the 
most barriers were observed; the case study organisation while indicating that 
KM was required, may have been missing a strategic approach and continuous 
leadership commitment towards achieving its implementation. Riege (2005 
p.23-29) suggested that the “size of business units is often not small enough and 
unmanageable to enhance contact and facilitate ease of sharing”, however, 
within the case study organisation the reverse was observed, as some 
participants suggested that the knowledge sharing initiative may be more 
beneficial to larger multinationals than to a mid-sized NPO. 
Finally, the discussions on the implications are not complete without 
highlighting some of the potential impacts of the research on other processes 
within the organisation. The discussion in section 8.3 alluded to the fact that 
there was evidence of high turnover of upper level management at the case 
study organisation; the implications for the organisation is the potential to not 
only lose expertise when individuals leave the organisation but also disturbance 
in the social network as well. Chapter Six gave examples of a scenario where the 
lead person on “PPP” is removed from the organisation and the potential 
resulting impact to that expertise flow network. The implications could see the 
organisation in the first instance acting to better secure that individual by 
reshuffling to reduce overload and retention of the valuable expertise and 
connections that exist, or in the worst case, consult the system to understand 
the expertise lost, and more importantly the social void left behind, to better 
tailor the recruitment process for filling the vacated position. 
 
8.5 Implications for Knowledge Management Implementation 
As highlighted in Chapter Two, the main focus of this research with regards to 
KM tool implementation, is addressing issues identified and presented under 
the “process dimension” of ECM implementation by Alalwan & Weistroffer 
(2012). The authors explain after review of the literature and conceptual 
  Page 201 
framework, that there exist several gaps and opportunities for further research, 
listed below; 
1. “Tools: 
 To what [extent] are ECM systems suitable for cloud computing? 
 What are the architectural requirements for cloud computing 
ECM? 
 How can existing IT infrastructure be integrated into enterprise 
mobile solutions? 
2. Strategy: 
 What are the strategic capabilities of ECM? 
 How can investment in ECM be justified? 
 How can organizations best achieve strategic capabilities of ECM? 
3. Process: 
 How can ECM be effectively implemented? 
 What are potential tools, practices, and guidelines to help in ECM 
implementation? 
4. People: 
 How can different stakeholders be involved in ECM 
implementation? 
 What are the best training strategies that ensure higher workers’ 
efficiency? ” (p.452) 
The implications of the current research address particularly gaps regarding the 
“Process” dimensions. The literature review concluded that the current 
research can contribute to the gaps specifically to NSO’s, and Chapter Seven 
discussed the framework produced from the current research towards 
achieving successful ECM implementation within the case study organisation. 
The research showed an approach to ECM implementation that began with 
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rigorous planning and identification of key players to drive the project early on 
using SNA; this paved the way for the successful piloting and trial of the EKE 
and EKESNA system respectively. The research proposed the use of the EKESNA 
system to help in the ECM implementation, as was discussed in Chapters Six and 
Seven; the EKESNA tool replaces the traditional method of SNA in identifying 
the key players needed to foster the project success. The tool may also hold the 
key to quickly bootstrapping a taxonomy within the case study or other 
organisations without an existing corporate taxonomy which is needed for 
information content structuring; White (2002, p.36) suggested within the 
literature that there needs to be a “more holistic approach to intranet and 
content management strategy planning, [which] is based on three core 
elements; information content (referring to content structuring), technical 
infrastructure and governance”. 
 
8.6 Summary 
This chapter discusses the research undertaken at the ASA, relating findings to 
existing literature, and provides high level context of the research results. The 
chapter reconsidered the problem statement at the organisation, highlighting 
an immediate need for intervention to the knowledge management and sharing 
situation. The research thereby set out to explore tools and methods to remedy 
the issues hindering knowledge sharing at the case study organisation. After 
reviewing existing documentation and existing survey results from the 
organisation, the researcher identified that employees within the organisation 
were willing to share their knowledge; however, a majority highlighted there 
was a lack of suitable KM tools to achieve this. It was apparent therefore that 
the immediate issue for the organisation revolved around the absence of 
appropriate KM tools for aiding knowledge sharing. A review of the current IT 
systems at the organisation revealed that while some systems existed for 
documenting various processes by the organisation, like Payroll, customer 
relationship, and award sales etc. there was no dedicated information 
repository (fit for purpose) or expertise locator system which could help 
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address the issue of finding content and experts respectively. The review of 
progression of KM over time indicated a move from the focus on either solely 
repository based KM solutions in the first generation, or people-centric in the 
second generation, to a more holistic combination in the future generation. The 
research proposes an updated KM lifecycle model, which synthesises the four 
mediums of knowledge interaction “Ba”, provided by Nonaka et al. (2002), 
discussed in section 2.3 (figure 10), with the recommended KM tools (EKESNA 
and EDRM systems) to enhance these interactions within the ASA. 
A majority of survey participants also felt other members of the organisation 
would benefit from their expertise, if systems were put in place to enhance 
knowledge and information sharing. The findings from the KM and staff surveys 
conducted at the ASA also indicated that employees were encouraged to share 
their expertise. While the literature suggested that rewards were required as a 
motivator for sharing, a majority of participants agreed that rewards were not 
necessarily the main motivating factor for them to participate in knowledge 
sharing initiatives; however, some participants hinted that acknowledgement 
by the knowledge/information recipient did go a long way. The literature 
however, did not provide any suitable framework for the implementation of KM 
tools in NSO’s; this research contributes towards this gap in the body of 
knowledge. The chapter discusses implications of the approach taken to 
develop a more holistic implementation framework for ECM at the ASA; 
detailing the relevance of social network analysis for stakeholder analysis, 
combined with the use of expertise profiling with the information from 
EKESNA, and the potential for the EKESNA tool to aid the development of a 
corporate taxonomy for information structuring. Finally, the discussion 
highlights the significant contributions made towards the gaps identified in 
literature on ECM implementation. 
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9. Chapter Nine: Conclusions and Recommendations 
 
This chapter concludes the research that has been detailed in this thesis and 
provides recommendations that can be used to improve knowledge sharing 
within organisations, particularly NSOs, but is not solely limited to this type of 
organisation. The chapter also considers how the methods used, and findings 
obtained, contribute to the overall achievement of the aim and objectives set 
out in Chapter One. Any limitations identified with the methods used to conduct 
the research are also discussed in this chapter. Finally, areas for future research 
are also identified. 
 
9.1 Improving Information and Knowledge Sharing 
The overall aim of the research was to improve information and knowledge 
sharing within the ASA; providing a framework for implementation of 
Information and Knowledge Management (IKM) tools in organisations, as well 
as contributing to knowledge management literature on National Sporting 
Organisation’s (NSO). Over the last few years the ASA determined KM as a 
priority to assist with reducing knowledge loss, realising information assets and 
reducing work duplication by attempting to implement IKM tools and 
strategies. As a result the organisation conducted staff and KM surveys which 
indicated the following issues: 
 38% of employees said communication between teams was poor (30% 
neither agreed nor disagreed). 
 87% of employees said they had the knowledge and skills they needed to 
do their job. 
 The report graded staff knowledge of who to contact for information or 
expertise very poor. 
 Successfulness of finding information or getting advice was poor, 27% of 
employees said they did not always get the right type and amount of 
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information that they needed to do their job well (30% neither agreed 
nor disagreed). 
 Average days wasted per month due to not knowing about data, 
information or knowledge, and time spent recreating work that already 
exists, was very high. 
 Availability of tools that capture knowledge and expertise, and 
awareness of the priority of knowledge retention and avoiding expertise 
loss, was low. 
 
The recommendations from the KM survey highlighted various methods to 
address different issues identified including implementation of KM technologies 
such as EKE and EDRM, and other KM strategies like storytelling, meet the team 
etc. The issues described above however, indicated an intervention was 
required, and the EKESNA tool was developed and implemented to provide 
knowledge mapping and an understanding of how information flows 
throughout the organisation. It was envisaged that the implementation of a tool 
such as the EKESNA would not only help improve the dynamics of interaction 
between employees, but also help prepare the foundations for implementing 
the EDRM system, by capturing the data required to build the corporate 
taxonomy required to improve retrieval and storage of information. The aim 
was achieved completing objectives one to six. As with the majority of research 
this research has limitations which are discussed within each section. Table 33 
summaries the chapters of this thesis and the objectives that each of the 
chapters fulfils. 
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Chapter Objective 
No. 
Objective Details 
2 - Literature Review 1 To conduct an extended critical 
literature review 
1 - Background 2 To evaluate the current state of (KM) at 
the ASA 
4 - Assessing Knowledge 
Sharing Exploiting Social 
Network Analysis 
3 To exploit social network analysis 
methods to produce potential key 
stakeholders to champion the project 
5 - Introducing and 
evaluating the EKE 
system at the ASA for 
discovering organisation 
expertise. 
4 
To implement expertise locator system 
and explore improvement 
opportunities in terms of knowledge 
networking, and information seeking, 
provided by KM tool such as the Email 
Knowledge Extraction (EKE) system 
when implemented within an 
organisation. 
6 - Developing and 
Evaluating the EKESNA 
system: a tool for 
Discovering Expertise 
Flow Network from 
Emails at the ASA. 
7 - New ECM 
Implementation 
Framework 
5 To produce a new CMS implementation 
framework and evaluate the impact 
made on KM at the ASA as a result of 
the technological tools implemented. 
9 - Conclusions and 
Recommendations 
6 To enhance and foster continuation of 
the KM project at the ASA. 
Table 33: Objectives of the research and the chapter that meet these objectives 
 
9.1.1 To conduct an extended critical literature review 
A critical literature review was conducted into the understanding of data, 
information and knowledge, the types of knowledge created within 
organisations, the knowledge lifecycle process, existing theories on knowledge 
sharing, the barriers that hinder information and knowledge sharing, the 
different tools associated with information and knowledge sharing, the 
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knowledge management technologies relevant to the case study organisations 
problems, and knowledge structuring and implementation of information and 
knowledge management technologies. The literature did suggest that many 
organisations that embark on information/knowledge management system 
implementation end up failing, but more importantly no other research were 
found detailing implementation of such systems within a National Sporting 
Organisation. This research was therefore important as it provided the 
organisation with an opportunity to try out a new combination of methods for 
success. The comprehensive review of ECM research, which was conducted by 
Alalwan & Weistroffer (2012, p.451), drew up similar conclusions about the 
scarcity of literature on ECM implementations. “Based on the literature review 
and the conceptual framework…, several gaps and opportunities for further 
research [were] highlighted”. The author summarised these opportunities 
under four dimensions; 
1. “Tools: 
 To what [extent] are ECM systems suitable for cloud computing? 
 What are the architectural requirements for cloud computing 
ECM? 
 How can existing IT infrastructure be integrated into enterprise 
mobile solutions? 
2. Strategy: 
 What are the strategic capabilities of ECM? 
 How can investment in ECM be justified? 
 How can organizations best achieve strategic capabilities of ECM? 
3. Process: 
 How can ECM be effectively implemented? 
 What are potential tools, practices, and guidelines to help in 
ECM implementation? 
4. People: 
 How can different stakeholders be involved in ECM 
implementation? 
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 What are the best training strategies that ensure higher workers’ 
efficiency?” (p.452) 
The main focus of this research was addressing issues highlighted in the 
process dimension presented above; by reporting the implementation of ECM at 
the ASA. It was anticipated that this could potentially pave way for development 
of an implementation framework that can be used by other similar organisation, 
and further tested on other types and sizes of organisations. 
 
9.1.2 To evaluate the current state of (KM) at the ASA 
An initial one week induction period was undertaken at the case study 
organisation before commencing the research, where the researcher was privy 
to IT systems used within the organisation for storing information, including 
CRM, intranet, and the shared network drive which housed the majority of 
content produced and shared between departments. The researcher was also 
provided with documents detailing a survey conducted prior to the research on 
the state of knowledge management within the organisation, which highlighted 
recommendations of KM tools and technologies that may be employed to 
remedy the issues identified. The researcher was also presented documentation 
detailing results from an organisation-wide staff survey conducted by a third 
party outfit firm, which also highlighted similar information management, and 
employee connectivity issues. Finally, the researcher was made aware of the 
existing IT systems in place at the organisation, noting none of the 
recommended systems were available, and the ones in place were either 
incorrectly utilised or not fit for the purpose of managing the organisations 
content efficiently. 
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9.1.3 To utilise social network analysis methods to identify potential key 
stakeholders to champion the project 
The research used social network analysis for identifying the key players within 
the ASA to be recruited early on for the IKM tool implementation project. A 
questionnaire was administered to collect the social network data of the 
organisation. This focused on information exchange, whereby participants 
highlighted who they would contact at the organisation regarding a number of 
expertise areas. The topics were vetted by the manager of the department 
under which the researcher operated, and contained a robust range of topics 
related to processes conducted by the organisation. The questionnaire also 
featured follow-up questions probing the reason for the respondent’s choice of 
information source. This helped understand some of the barriers that existed 
within the organisation with regards to information sharing between 
employees. For example, the findings suggested that the organisation is 
currently utilising only 3.5% of its existing communication channels, in other 
words, potentially 96.5% of its communication channels are not being utilised. 
This suggests that members in general direct their queries towards a very small 
group of individuals within the organisation. 
This step also provided a vital foundation for the project early on, as the 
researcher was able to gain backing from the board as well as other influential 
members of the organisation. While Olander (2007) agrees enlisting these 
influential members onto the project as vital for success, the findings suggested 
that success was not only tied to this buy-in alone, but also to the organisation’s 
ability to retain these members for the duration of the project. It became clear 
that there was a need for a method of producing updated results of the SNA 
which would span the length of long projects within organisations with 
significantly high staff turn-over rates. While the findings provided an insight 
into the organisations connectivity, the interpretation could have benefited 
from interviews, which may have provided more in-depth understanding of 
social dynamics identified within the organisations network. 
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9.1.4 To implement expertise locator system and explore improvement 
opportunities in terms of knowledge networking, and information 
seeking, provided by KM tool such as the Email Knowledge Extraction 
(EKE) system when implemented within an organisation. 
The findings from the SNA identified key stakeholders for the implementation 
of the KM tools. The original EKE system was rebuilt, customised, and installed 
on a virtual server machine assigned to the researcher. Once this was completed 
the system was piloted at the organisation, and participant feedback was 
collected using a mixed method approach. A questionnaire was used to collect 
the general perception of participants on the system’s usability and value, and 
semi-structured interviews were conducted to understand in-depth the main 
point of concerns which were indicated from the questionnaire findings. 
Observation was also used during the pilot period to uncover and quickly 
address technical difficulties participants had while using the system (including 
bug fixes). The findings and recommendations provided in Chapter Five were 
presented to the organisation’s board of directors, who in-turn authorised a 
larger trial of the proposed redesigned system. Unlike the initial pilot, the 
subsequent larger trial of the newly developed EKESNA tool was conducted 
with participants selected from each department of the organisation as opposed 
to just one department in the former. The trial was evaluated using 
questionnaires similar to that administered in the pilot; however, it may also 
have benefited from interviews to understand in-depth any concerns expressed 
regarding using the new features of the system.  
“Privacy protection is an important topic for all systems” (Ackerman et al. 2013, 
p.555) and should be regarded as a major concern, however, the findings from 
the evaluation exercise suggested that a majority of the participants were 
comfortable with the system in that regard, and also emphasised its potential to 
reduce time taken to seek information/knowledge required to carry out their 
task. On that note, a majority of participants welcomed its implementation 
within the organisation. The knowledge network obtained from the traditional 
social network gathering method, and the automated EKESNA tool, revealed 
similarities during the analysis of members of the organisation that were 
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central to the flow of information and knowledge. The traditional method of 
conducting knowledge network analysis proved to be limited to the particular 
topics within the content of the collection material, but the development of the 
EKESNA tool allows for continuous collection as new topics are discussed, and 
new members are introduced into the organisation. The tool also showed 
potential in helping to address gaps in the connectivity of the organisation, by 
providing almost real-time continuous data on the organisations knowledge 
flow network, giving the organisation a means with which to improve how its 
employees integrate within and across departments. While not having direct 
effect on the research, it would have been interesting to compare the perception 
of users before and after the changes were made to the system, however 
because the sample groups were non-identical (only 3 of the participants were 
present in both), as both sample groups were required for different purpose: 
the first group was required to provide feedback to improve the system, while 
the second group as an addition was selected to also provide the most robust 
collection of keywords used within the organisation, for the purpose of creating 
the corporate taxonomy. This made it harder to compare the perceptions of 
participant with regards to the updates presented in the new system. 
 
9.1.5 To produce new CMS implementation framework and evaluate the 
impact made on KM at the ASA as a result of the technological tools 
implemented. 
A CMS implementation framework was developed adapted from an existing 
framework devised from a longitudinal study conducted by Haug (2012). The 
redeveloped model consists of three new sections focusing on stakeholder 
analysis, knowledge structuring, and governance and after care, devised from 
the approach undertaken in this research. While the research attempted and 
made good progress in using the framework for the implementation of a 
potential CMS at the case study organisation, factors including budget and 
redirected commitments on the organisations part, made it impossible to 
complete the implementation of the CMS and hence limited the claim of validity 
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of the totality of the new framework. The research did however, utilise focus 
groups and unstructured interviews, for identifying and understanding the 
current KM technology situation, and the requirements for the new CMS. 
 
9.1.6 To enhance and foster continuation of the KM project at the ASA. 
The implementation framework developed using the approach detailed in this 
thesis, provides the ASA with a set of guidelines to follow when implementing 
KM technologies in future. Chapter Four highlighted a new approach for 
identifying relevant stakeholders to champion the project; however, this needs 
to be repeated in future to provide an accurate representation of the existing 
key players (it is recommended to use EKESNA to make this process semi-
automated and quicker). The researcher throughout the course of the study 
documented training materials along with the organisation’s training manager, 
which can be used to provide training on the use of EKESNA at new employees’ 
induction. Finally, the current chapter provides recommendations for future 
success in KM at the ASA as well as recommendations for the future 
development directions for the EKESNA system. 
 
9.2 Appropriateness of methods adopted 
The researcher was afforded the opportunity to be immersed in the 
organisation to carry out the study; without this significant parts of the study 
would have been very difficult to undertake. The access granted to the research 
was vital as it provided a wealth of insight into the procedures, behaviours and 
general perceptions of employees with regards to knowledge management and 
sharing practices, which could not have been gathered otherwise. 
The researcher employed the pragmatic viewpoint; as a problem was identified, 
this offered the flexibility of analysis required to fulfil the aim of this particular 
research, and a mix of both quantitative and qualitative methods was used to 
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check reliability, and ensure validity in addressing the task of improving 
knowledge sharing by implementing KM tools. The main research style falls 
under idiographic research; it is concerned with exploring particular cases or 
events and providing the richest picture of what transpires. The majority of this 
research was conducted with an action research approach as it was deemed 
appropriate when a researcher has a specific skill or insight to offer, and can 
secure the collaboration of people within the research site to put those ideas 
into action. This approach also allowed the research to test ideas on the system 
design, and gain deeper insights into the cultural and working context of the 
organisation. The key relevant skill possessed by the researcher was an in-
depth understanding of both soft and hard paradigms of KM, especially when 
focusing on IT system development and human interaction. Using a case study 
strategy was justified for this research, as to be pragmatic the researcher 
needed to understand the extent of the problem within a specified context, this 
however, plays a minor role in the research, as it only provides information 
which may be helpful to organisations similar to the ASA. 
In order to gather the appropriate research data, several methods were used 
within this research; Social Network Analysis was conducted to identify the key 
players within the organisation to recruit them earlier on into the IKM tool 
implementation project. The process of collecting traditional SNA data of the 
organisation was deemed successful, however, it took a significant time for the 
data to be collected, collated, and subsequently analysed before the findings 
could be used to enlist potential stakeholders. In order to reduce the effect on 
the overall timescale of the research, this process was concurrently undertaken 
alongside the rebuilding of the original EKE system to be piloted later. The 
survey collection for the SNA data did stall after a period of one month, but the 
researcher was able to chase up more responses, by contacting participants 
directly and completing their responses over the telephone in some cases. 
Questionnaires were used to gather feedback on the trail and pilot of the EKE 
system, and interviews were used to gain understanding of the findings, official 
documents were collected and analysed to understand the current situation of 
knowledge management at the ASA, and finally the researcher had the unique 
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opportunity to make observations, given the access to informal discussions and 
behaviours which provided some possible explanation for findings realised. It 
should be noted that the specific complexities of the ASA mean that the results 
are not necessarily generalisable to other types and sizes of organisations, but 
they still provide some practical implications and theoretic extrapolations that 
can be applied by other organisations, particularly ones that are in the category 
of NSOs or NGOs, but is not limited only to these domains. 
 
9.3 Recommendations for the ASA 
The research has carried out investigations into the state of knowledge sharing 
at the organisation, and has detailed a framework for addressing the issues 
identified. It is recommended that the organisation continue the 
implementation of the KM tools described within this research as being useful 
for improving issues with sharing expertise and information management. It is 
recommended that the ASA follow the approach already tested within this 
research, first utilising SNA to identify the key stakeholders/drivers of the KM 
project. As found in the study, the traditional method of conducting SNA while 
proving useful for identifying these key players, indicated that a continuous 
approach was necessary as the high turn-over identified in the organisation, 
meant that the key players were not always going to be around for the entirety 
of the project, requiring a more flexible approach. 
It is therefore recommended that the organisation first implement the EKESNA 
system, which would allow for continuous discovery of the organisation’s social 
network, but also improve the situation it currently suffers with regards to 
employees not knowing who to contact for expertise, between and across 
departments and regions of the organisation. Once this has been put in place, 
the ASA can focus on building a corporate taxonomy/ontology which will be 
used within a potential content management system. The research conducted so 
far also highlighted a potential CMS that met the ASA requirements in terms of 
usability, functionality, budget, interoperability, content and records 
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management, implementation and aftercare. Following the rest of the 
framework provided within this thesis should ensure minimised chance of 
oversight in implementing the CMS which would help reduce the current issue 
of employees not being able to find content information to carry out their task, 
and also reduce time/cost resulting from duplication of effort at the 
organisation.  
 
9.4 Recommendations for the EKESNA 
The research within this thesis has largely been on the development, 
implementation and evaluation, of KM tools, specifically the EKESNA system. In 
both variations of the system’s evaluation at the ASA, i.e. evaluation of the 
original EKE system and the development and evaluation of the EKESNA 
system, one recurring issue was highlighted by participants regarding the 
quality of keyphrases returned by the system. While the decision to allow the 
tool a larger recall for retrieving keywords was justified for the purpose of 
mining the terms used within the ASA, necessary for creating a corporate 
taxonomy, it is recommended that future developments of the tool address this 
issue to improve user’s satisfaction with the system. 
It is recommended that the EKESNA tool operates using an approved dictionary 
of keywords when implemented at the organisation. Many ways exist with 
which to remedy this; however, the researcher suggest the following solution. 
 Taxonomy: the EKESNA tool can be redesigned to run using a pre-
designed taxonomy if one already exists at the organisation. In this 
scenario the EKESNA after processing the users email, will consult the 
taxonomy to check if the extracted keywords have been approved for 
distribution at the organisation; one recurring feedback observed from 
both EKE and EKESNA pilot and trial, was the quality of keyphrases 
returned by the system, it is envisioned that introducing this extra layer 
of governance to the system could help improve the relevance of 
keyphrases returned to users. Once this is confirmed, the extracted 
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keyphrases will be presented to the user to be ranked as already done 
on current system. The use of this approach should see the system 
return fewer random keyphrases, and only those relevant to the 
organisation’s processes. It is also envisioned that this taxonomy can be 
linked to that on a CMS to keep it current as the organisation enters new 
areas of operation, and gains new expertise. 
 Administrator: for this extra level of keyword scrutiny to work, the 
organisation will need to create a new role for the governance of the 
taxonomy, depending on the expertise and commitments of existing 
members of the organisation, the role could potentially be occupied by 
an existing member of staff. One of the potential responsibilities for the 
individual occupying this newly created role, will be to approve 
extracted keywords and make them available for distribution on the 
EKESNA system, as well as managing and keeping the taxonomy up-to-
date. 
 
 
9.5 Recommendations for future research 
The research has provided an improved framework for the implementation of 
CMS; however, the framework was not completely executed within this 
research at the case study organisation for a number of reasons. The research 
was affected by the high turn-over rate of employees at the case study 
organisation, meaning some key players identified within the initial SNA had 
left the organisation during the research process. The use of the EKESNA tool to 
identify key players was recommended as a result, because of the tool’s ability 
to continuously locate and compile the network with the organisation. It is 
however, yet to be tested if this is a viable approach to identifying the key 
players for the duration of a KM implementation project. 
As stated above the totality of the new framework was not tested at the case 
study organisation, mainly due to time and budget constraints on the 
organisation’s part. The organisation has been given as a funded NGO, which 
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means the availability of funds and commitment to certain projects can be 
altered as a result of funding cuts or changes in management, resulting in new 
direction of the organisation. Over the period of carrying out the research at the 
case study organisation, the organisation lost some key sponsors as a result to 
performance during the Olympics. The organisation also went through major 
organisational change splitting with British Swimming, as well as changes in the 
board with the announcement of a new CEO. All of this meant reduced priority 
for the implementation of the EDRM system, future research may carry out a 
similar study using the whole of the framework provided and detail the results 
of the CMS implementation project. This may assess how successful the 
framework is for implementing CMS. The current research has covered some 
issues involved in preparing for, and implementing KM tools at NSOs, which is 
an area that is currently under-researched within the body of knowledge. 
 
9.6 Conclusions 
9.6.1 Impact of the Research 
The nature of the newly developed EKESNA tool’s continuous discovery of the 
organisation’s knowledge network affords members up-to-date data to inform 
business process reengineering. The data collected is continuously evolving 
meaning organisations can integrate networks around core processes, ensure 
integration (post-merger or reorganisation), improve the strategic decision 
making in top leadership networks (recruiting the right people for a particular 
project based on expertise and connectivity), or even identify/facilitate 
potential communities of practice; thereby promoting innovation (Cross & 
Parker 2004). 
Whilst the research has been undertaken, it has received interest from other 
organisations interested in discovering and understanding the expertise and 
knowledge flow network that exist within, and how best to utilise the 
information for optimising efficiency. The researcher was invited by the Student 
Union at one of the Universities in the Midlands to speak about the potential of 
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implementing the EKESNA system, and the benefits with regards to improving 
their own knowledge sharing situation. The research has also received interest 
from other larger organisations like EasyJet, as well as the Chartered Institute 
for Personnel Development (CIPD). The latter was interested in the ability of 
EKESNA to help employees quickly locate expertise within their organisation, 
but more importantly the potential to visualise and make use of the SNA data 
provided by the tool, of the organisation’s knowledge flow network. 
The CIPD did however, express some concerns regarding privacy of employees 
using the tool; the audience felt the SNA feature of the tool could offer managers 
the unique opportunity to understand the social dynamics of their organisation 
and potentially inform decisions to improve the network. The group however, 
expressed concerns about the idea of the tool looking like “Big Brother”. While 
this was not given as an issue at the ASA; as a majority of participants suggested 
having control over what they shared made them more comfortable allowing 
the tool analyse their emails. Some participants did however, express concerns 
regarding the tool processing sensitive emails as there is no feature which users 
can turn it off, or specify which emails not to scan. The same participants did 
however, explain that having the control to select keyphrases that are 
contributed by a user eased this concern, but also sensitive information shared 
at the organisation was mostly contained in attachments; which the tool does 
not scan. Finally, the organisation’s IT policy for employee emails, suggest they 
had the right to review emails as it was property of the organisation. While 
these findings were observed at the ASA, future investigations can help 
understand the depth of privacy concerns within other similar organisations. 
The EKESNA tool shows good prospects as a source for discovering the terms 
which make up an organisation’s corporate taxonomy. Taxonomies are vital for 
implementing Enterprise Content Management systems within any 
organisation. The data collected within the EKESNA tool is continuously 
evolving meaning the pool of terms and acronyms produced from the 
diversifications and exploration of new projects by the organisation are 
continuously extracted and documented. This is potentially a very useful 
feature of the tool, one which could be investigated in future research. 
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9.6.2 Contribution of the Research 
The research makes vital contributions to the literature as this study has 
highlighted factors that have not been addressed elsewhere in the current body 
of literature in the domain of Not-for-Profit national sporting organisations. The 
findings make a significant contribution to the understanding of implementing 
KM tools within a national sporting organisation. The research also highlights 
the barriers associated with implementing KM tools, and provides an approach 
for tackling them. 
A review of literature on content management systems (CMS) by Haug (2012) 
highlighted that there was sparse literature on CMS implementation. The 
researcher identified this as the only longitudinal CMS implementation reported 
in the academic literature that focused on SMEs; which provided the closest 
comparison in relation to the ASA. The model provided by Haug (2012) 
however, did not address in detail the elements of CMS strategic 
implementation planning specifically with regards to the “process”; providing 
insight on potential tools and guidelines for being effective. There was no 
evidence of how preparations were made towards discovering the 
information/knowledge management landscape before bringing in any new 
systems. The research discussed in this thesis, provides a new framework, 
focusing on the category of organisation which the case study organisation falls 
into; NSOs. The research also proposes the use of a newly developed tool within 
the new framework, as an approach to reduce the time it takes to undertake 
traditional social network analysis of the organisation, and provides an 
alternative methodological approach for enlisting potential participants when 
conducting stakeholder analysis. 
Email knowledge extraction, and email social network systems are not new 
concepts, however, this research presents EKESNA which is a novel system as it 
combines both existing types of system in a way that also allows for the 
continuous discovery, visualisation, and analysis of knowledge networks 
around specified topics of interest within an organisation; linking conversations 
to specific expert knowledge. The research presents feedback on its 
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implementation, highlighting similarities in results obtained from traditional 
SNA methods, meaning the tool can be substituted for traditional SNA methods 
within the updated CMS framework. The research demonstrates how adding a 
tool like EKESNA to established communication systems like email, can help an 
organisation understand its knowledge, information flows, and also contribute 
to decisions made towards improving its resilience, especially when it is prone 
to high turnover of staff; as was the case at the ASA. The research in this thesis 
has made contributions to both academic theory and KM tools development. 
From the findings a conference paper was produced and presented for 
SQM/INSPIRE 2015. This is a potentially ground breaking new tool that has the 
possibility of transforming the KM landscape in NSOs as well as a whole range 
of other kinds of enterprises.  
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Appendix 2: Questionnaire used in the EKE Pilot Evaluation 
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Appendix 4: Multiple Centrality Measures Results 
MULTIPLE CENTRALITY MEASURES 
-------------------------------------------------------------------------------- 
Input dataset: SNA (U:\Back up\final dataset\SNA) 
Output dataset: SNA-cent (C:\Program Files (x86)\Analytic Technologies\SNA-cent) 
Treat data as: Auto-detect 
Type of scores to output: Raw scores 
Network 1 is directed? YES 
Centrality Measures 
1 2 3 
OutDeg Indeg Between 
-------- -------- -------- 
1 1 23.000 0.000 0.000 
2 10 0.000 3.000 0.000 
3 100 0.000 2.000 0.000 
4 101 3.000 47.000 18.274 
5 102 19.000 7.000 181.990 
6 104 25.000 51.000 1189.688 
7 105 0.000 6.000 0.000 
8 106 0.000 1.000 0.000 
9 107 0.000 2.000 0.000 
10 108 0.000 1.000 0.000 
11 109 4.000 0.000 0.000 
12 11 0.000 3.000 0.000 
13 111 0.000 1.000 0.000 
14 113 2.000 1.000 1.000 
15 114 8.000 0.000 0.000 
16 115 1.000 1.000 0.000 
17 116 6.000 0.000 0.000 
18 117 20.000 39.000 1791.534 
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19 118 0.000 2.000 0.000 
20 119 10.000 30.000 633.634 
21 122 0.000 3.000 0.000 
22 123 28.000 28.000 1360.501 
23 124 14.000 0.000 0.000 
24 125 29.000 73.000 3450.192 
25 127 0.000 2.000 0.000 
26 128 0.000 1.000 0.000 
27 129 0.000 10.000 0.000 
28 13 0.000 5.000 0.000 
29 130 22.000 0.000 0.000 
30 131 0.000 2.000 0.000 
31 132 0.000 2.000 0.000 
32 133 20.000 14.000 439.516 
33 134 22.000 12.000 344.212 
34 135 19.000 5.000 200.355 
35 136 23.000 5.000 972.559 
36 137 0.000 4.000 0.000 
37 138 0.000 1.000 0.000 
38 139 19.000 3.000 1384.348 
39 14 13.000 3.000 1648.167 
40 140 0.000 3.000 0.000 
41 142 0.000 1.000 0.000 
42 143 15.000 3.000 591.023 
43 144 27.000 2.000 761.376 
44 145 8.000 0.000 0.000 
45 146 24.000 16.000 704.295 
46 147 2.000 1.000 1.000 
47 148 27.000 2.000 265.383 
48 149 8.000 0.000 0.000 
49 150 15.000 8.000 635.791 
50 151 8.000 1.000 21.486 
51 152 0.000 1.000 0.000 
52 153 3.000 15.000 54.109 
53 154 18.000 24.000 1898.252 
54 155 8.000 0.000 0.000 
55 156 0.000 0.000 0.000 
56 157 0.000 2.000 0.000 
57 158 0.000 10.000 0.000 
58 159 0.000 5.000 0.000 
  Page 253 
59 16 23.000 7.000 2944.891 
60 160 0.000 6.000 0.000 
61 161 1.000 0.000 0.000 
62 162 14.000 1.000 0.000 
63 163 10.000 4.000 37.204 
64 164 0.000 3.000 0.000 
65 165 0.000 13.000 0.000 
66 167 0.000 3.000 0.000 
67 169 7.000 1.000 765.602 
68 17 15.000 44.000 726.529 
69 170 0.000 2.000 0.000 
70 171 0.000 1.000 0.000 
71 172 0.000 4.000 0.000 
72 173 0.000 2.000 0.000 
73 174 19.000 12.000 2603.629 
74 175 5.000 0.000 0.000 
75 176 0.000 4.000 0.000 
76 177 0.000 2.000 0.000 
77 178 0.000 5.000 0.000 
78 18 0.000 1.000 0.000 
79 183 0.000 3.000 0.000 
80 184 0.000 23.000 0.000 
81 186 0.000 4.000 0.000 
82 189 0.000 8.000 0.000 
83 19 2.000 0.000 0.000 
84 190 7.000 1.000 3.824 
85 191 11.000 0.000 0.000 
86 192 21.000 2.000 35.999 
87 193 18.000 43.000 627.859 
88 194 15.000 1.000 2.396 
89 195 0.000 52.000 0.000 
90 197 6.000 0.000 0.000 
91 198 5.000 0.000 0.000 
92 199 20.000 4.000 107.437 
93 2 0.000 6.000 0.000 
94 20 12.000 4.000 87.630 
95 200 13.000 2.000 5.609 
96 201 19.000 2.000 33.116 
97 204 0.000 1.000 0.000 
98 207 0.000 19.000 0.000 
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99 208 0.000 8.000 0.000 
100 21 0.000 7.000 0.000 
101 212 0.000 7.000 0.000 
102 213 0.000 46.000 0.000 
103 214 0.000 1.000 0.000 
104 215 8.000 3.000 603.629 
105 216 9.000 0.000 0.000 
106 217 14.000 0.000 0.000 
107 218 3.000 0.000 0.000 
108 219 0.000 3.000 0.000 
109 220 23.000 0.000 0.000 
110 222 24.000 1.000 18.604 
111 223 6.000 2.000 5.716 
112 224 17.000 1.000 4.364 
113 225 0.000 1.000 0.000 
114 226 23.000 3.000 65.102 
115 227 16.000 0.000 0.000 
116 228 19.000 0.000 0.000 
117 229 19.000 2.000 180.199 
118 23 10.000 11.000 3341.297 
119 230 10.000 2.000 27.980 
120 234 21.000 0.000 0.000 
121 235 26.000 5.000 898.347 
122 236 10.000 51.000 1715.458 
123 238 6.000 0.000 0.000 
124 239 0.000 1.000 0.000 
125 241 23.000 56.000 4236.411 
126 242 3.000 2.000 3.231 
127 244 12.000 34.000 252.864 
128 245 18.000 30.000 504.046 
129 246 19.000 14.000 486.897 
130 247 0.000 71.000 0.000 
131 248 18.000 67.000 1171.632 
132 249 28.000 13.000 403.007 
133 250 14.000 15.000 554.944 
134 251 28.000 33.000 3348.148 
135 252 0.000 38.000 0.000 
136 254 0.000 6.000 0.000 
137 255 11.000 3.000 455.997 
138 256 8.000 0.000 0.000 
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139 258 0.000 1.000 0.000 
140 26 7.000 0.000 0.000 
141 260 0.000 5.000 0.000 
142 261 0.000 6.000 0.000 
143 263 15.000 0.000 0.000 
144 264 0.000 5.000 0.000 
145 265 29.000 8.000 471.761 
146 266 0.000 32.000 0.000 
147 267 24.000 2.000 1345.154 
148 269 14.000 2.000 23.301 
149 27 0.000 1.000 0.000 
150 270 3.000 1.000 0.333 
151 271 15.000 4.000 349.457 
152 272 19.000 5.000 87.830 
153 274 13.000 3.000 166.815 
154 275 12.000 0.000 0.000 
155 276 0.000 1.000 0.000 
156 277 22.000 11.000 1056.366 
157 278 11.000 9.000 1597.385 
158 279 0.000 1.000 0.000 
159 28 0.000 1.000 0.000 
160 280 7.000 0.000 0.000 
161 281 19.000 11.000 207.672 
162 282 23.000 48.000 1482.876 
163 283 28.000 43.000 1341.979 
164 289 18.000 120.000 2929.841 
165 290 19.000 5.000 441.973 
166 291 20.000 80.000 2446.838 
167 292 23.000 27.000 668.355 
168 296 0.000 1.000 0.000 
169 298 0.000 1.000 0.000 
170 3 18.000 11.000 1095.393 
171 30 5.000 4.000 55.808 
172 302 0.000 1.000 0.000 
173 306 1.000 1.000 0.000 
174 31 0.000 6.000 0.000 
175 311 0.000 9.000 0.000 
176 312 3.000 5.000 12.119 
177 313 0.000 1.000 0.000 
178 314 19.000 39.000 1401.127 
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179 315 0.000 3.000 0.000 
180 316 15.000 2.000 136.532 
181 317 14.000 2.000 103.738 
182 318 12.000 3.000 13.803 
183 319 0.000 5.000 0.000 
184 32 9.000 5.000 457.795 
185 320 16.000 5.000 209.345 
186 323 0.000 7.000 0.000 
187 324 8.000 3.000 202.452 
188 325 1.000 3.000 0.071 
189 326 3.000 42.000 39.735 
190 327 10.000 4.000 256.197 
191 328 0.000 12.000 0.000 
192 329 0.000 1.000 0.000 
193 33 0.000 9.000 0.000 
194 330 1.000 35.000 34.556 
195 331 14.000 2.000 175.646 
196 332 21.000 3.000 1310.417 
197 333 10.000 4.000 253.572 
198 335 12.000 2.000 588.413 
199 338 24.000 9.000 4171.480 
200 34 11.000 7.000 283.967 
201 340 0.000 4.000 0.000 
202 341 0.000 4.000 0.000 
203 342 9.000 3.000 263.616 
204 345 9.000 0.000 0.000 
205 346 5.000 0.000 0.000 
206 347 11.000 6.000 204.988 
207 348 0.000 1.000 0.000 
208 349 0.000 2.000 0.000 
209 354 13.000 1.000 6.182 
210 355 1.000 0.000 0.000 
211 356 11.000 6.000 139.458 
212 357 9.000 1.000 6.832 
213 359 0.000 1.000 0.000 
214 361 10.000 0.000 0.000 
215 362 0.000 5.000 0.000 
216 363 0.000 1.000 0.000 
217 367 21.000 0.000 0.000 
218 369 0.000 1.000 0.000 
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219 370 0.000 3.000 0.000 
220 371 9.000 4.000 24.835 
221 372 9.000 0.000 0.000 
222 375 0.000 1.000 0.000 
223 377 0.000 2.000 0.000 
224 383 20.000 10.000 305.600 
225 384 0.000 8.000 0.000 
226 385 18.000 11.000 282.837 
227 386 0.000 25.000 0.000 
228 4 3.000 20.000 267.182 
229 43 6.000 1.000 0.000 
230 46 10.000 1.000 0.000 
231 47 0.000 1.000 0.000 
232 49 19.000 2.000 295.697 
233 5 0.000 1.000 0.000 
234 50 19.000 18.000 983.502 
235 51 1.000 6.000 3.932 
236 52 17.000 0.000 0.000 
237 54 0.000 11.000 0.000 
238 55 0.000 23.000 0.000 
239 56 23.000 13.000 754.219 
240 57 9.000 1.000 177.014 
241 6 17.000 14.000 305.662 
242 62 10.000 0.000 0.000 
243 65 13.000 1.000 349.193 
244 66 5.000 27.000 384.130 
245 68 0.000 2.000 0.000 
246 69 0.000 3.000 0.000 
247 7 0.000 7.000 0.000 
248 70 0.000 12.000 0.000 
249 71 0.000 14.000 0.000 
250 72 7.000 6.000 12.665 
251 73 33.000 4.000 381.432 
252 75 18.000 2.000 189.462 
253 76 20.000 0.000 0.000 
254 77 27.000 3.000 2132.956 
255 78 10.000 3.000 721.080 
256 79 3.000 1.000 0.000 
257 8 0.000 1.000 0.000 
258 80 5.000 1.000 167.470 
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259 81 19.000 5.000 255.234 
260 82 15.000 0.000 0.000 
261 83 15.000 2.000 2486.910 
262 84 21.000 2.000 210.044 
263 85 9.000 1.000 3.895 
264 86 11.000 1.000 15.314 
265 87 0.000 1.000 0.000 
266 88 9.000 1.000 18.431 
267 89 16.000 4.000 305.978 
268 9 2.000 7.000 8.264 
269 90 7.000 0.000 0.000 
270 91 19.000 1.000 28.560 
271 92 16.000 26.000 401.931 
272 93 0.000 2.000 0.000 
273 94 0.000 2.000 0.000 
274 95 0.000 1.000 0.000 
275 96 19.000 13.000 570.624 
276 97 4.000 19.000 194.481 
277 99 0.000 4.000 0.000 
278 338 0.000 1.000 0.000 
---------------------------------------- 
Running time: 00:00:01 
Output generated: 13 Sep 13 20:33:38 
UCINET 6.414 Copyright (c) 1992-2012 Analytic Technologies 
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Appendix 5: Eigenvector Centralities Results 
Bonacich Eigenvector Centralities 
1 2 
Eigenvec nEigenvec 
--------- --------- 
1 1 0.063 8.861 
2 10 0.003 0.381 
3 100 0.004 0.602 
4 101 0.117 16.515 
5 102 0.074 10.453 
6 104 0.166 23.484 
7 105 0.007 0.996 
8 106 0.002 0.219 
9 107 0.004 0.553 
10 108 0.002 0.246 
11 109 0.013 1.856 
12 11 0.004 0.552 
13 111 0.001 0.149 
14 113 0.007 1.038 
15 114 0.016 2.241 
16 115 0.002 0.238 
17 116 0.009 1.208 
18 117 0.130 18.415 
19 118 0.001 0.204 
20 119 0.055 7.737 
21 122 0.003 0.493 
22 123 0.147 20.785 
23 124 0.041 5.839 
24 125 0.186 26.359 
25 127 0.004 0.513 
26 128 0.001 0.174 
27 129 0.021 2.993 
28 13 0.010 1.408 
29 130 0.050 7.034 
30 131 0.005 0.674 
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31 132 0.003 0.409 
32 133 0.097 13.749 
33 134 0.092 13.032 
34 135 0.070 9.876 
35 136 0.082 11.591 
36 137 0.006 0.868 
37 138 0.002 0.236 
38 139 0.045 6.345 
39 14 0.028 3.984 
40 140 0.001 0.112 
41 142 0.001 0.086 
42 143 0.025 3.522 
43 144 0.067 9.537 
44 145 0.019 2.685 
45 146 0.098 13.894 
46 147 0.050 7.035 
47 148 0.081 11.393 
48 149 0.016 2.199 
49 150 0.052 7.349 
50 151 0.022 3.085 
51 152 0.001 0.110 
52 153 0.032 4.477 
53 154 0.105 14.806 
54 155 0.032 4.455 
55 156 -0.000 -0.000 
56 157 0.001 0.176 
57 158 0.015 2.116 
58 159 0.008 1.158 
59 16 0.075 10.653 
60 160 0.007 0.926 
61 161 0.000 0.003 
62 162 0.039 5.558 
63 163 0.032 4.540 
64 164 0.002 0.344 
65 165 0.016 2.289 
66 167 0.003 0.414 
67 169 0.013 1.846 
68 17 0.135 19.033 
69 170 0.005 0.709 
70 171 0.001 0.157 
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71 172 0.008 1.152 
72 173 0.003 0.402 
73 174 0.069 9.741 
74 175 0.026 3.665 
75 176 0.009 1.301 
76 177 0.002 0.223 
77 178 0.003 0.485 
78 18 0.001 0.174 
79 183 0.005 0.666 
80 184 0.033 4.653 
81 186 0.003 0.441 
82 189 0.016 2.257 
83 19 0.004 0.520 
84 190 0.025 3.533 
85 191 0.039 5.543 
86 192 0.074 10.439 
87 193 0.142 20.140 
88 194 0.057 8.065 
89 195 0.123 17.384 
90 197 0.025 3.491 
91 198 0.021 2.958 
92 199 0.069 9.812 
93 2 0.008 1.195 
94 20 0.055 7.818 
95 200 0.043 6.064 
96 201 0.051 7.196 
97 204 0.000 0.052 
98 207 0.038 5.353 
99 208 0.015 2.108 
100 21 0.011 1.501 
101 212 0.009 1.215 
102 213 0.094 13.231 
103 214 0.001 0.107 
104 215 0.023 3.308 
105 216 0.015 2.122 
106 217 0.044 6.253 
107 218 0.006 0.908 
108 219 0.006 0.846 
109 220 0.067 9.468 
110 222 0.068 9.666 
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111 223 0.018 2.478 
112 224 0.055 7.837 
113 225 0.001 0.128 
114 226 0.070 9.939 
115 227 0.049 6.869 
116 228 0.061 8.689 
117 229 0.063 8.893 
118 23 0.050 7.050 
119 230 0.037 5.178 
120 234 0.047 6.714 
121 235 0.080 11.303 
122 236 0.141 19.982 
123 238 0.017 2.387 
124 239 0.004 0.558 
125 241 0.173 24.458 
126 242 0.007 0.932 
127 244 0.102 14.412 
128 245 0.118 16.673 
129 246 0.091 12.826 
130 247 0.177 24.987 
131 248 0.191 27.015 
132 249 0.117 16.572 
133 250 0.067 9.524 
134 251 0.133 18.825 
135 252 0.063 8.894 
136 254 0.007 0.979 
137 255 0.031 4.339 
138 256 0.016 2.287 
139 258 0.001 0.166 
140 26 0.015 2.176 
141 260 0.011 1.487 
142 261 0.008 1.092 
143 263 0.040 5.724 
144 264 0.007 1.043 
145 265 0.111 15.679 
146 266 0.090 12.659 
147 267 0.068 9.655 
148 269 0.046 6.536 
149 27 0.002 0.272 
150 270 0.007 1.016 
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151 271 0.065 9.150 
152 272 0.085 12.050 
153 274 0.053 7.442 
154 275 0.051 7.154 
155 276 0.002 0.239 
156 277 0.088 12.404 
157 278 0.048 6.822 
158 279 0.002 0.296 
159 28 0.004 0.533 
160 280 0.034 4.837 
161 281 0.095 13.396 
162 282 0.163 23.078 
163 283 0.152 21.562 
164 289 0.274 38.685 
165 290 0.085 11.999 
166 291 0.202 28.602 
167 292 0.126 17.819 
168 296 0.001 0.141 
169 298 0.002 0.320 
170 3 0.071 10.036 
171 30 0.013 1.907 
172 302 0.002 0.250 
173 306 -0.000 -0.000 
174 31 0.012 1.721 
175 311 0.017 2.364 
176 312 0.015 2.166 
177 313 0.002 0.236 
178 314 0.117 16.476 
179 315 0.004 0.573 
180 316 0.030 4.294 
181 317 0.037 5.214 
182 318 0.042 5.981 
183 319 0.010 1.354 
184 32 0.041 5.848 
185 320 0.048 6.838 
186 323 0.025 3.500 
187 324 0.033 4.688 
188 325 0.012 1.665 
189 326 0.121 17.092 
190 327 0.024 3.389 
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191 328 0.018 2.478 
192 329 0.001 0.085 
193 33 0.022 3.064 
194 330 0.069 9.825 
195 331 0.024 3.454 
196 332 0.043 6.012 
197 333 0.025 3.603 
198 335 0.036 5.080 
199 338 0.078 11.017 
200 34 0.041 5.765 
201 340 0.008 1.187 
202 341 0.004 0.515 
203 342 0.025 3.496 
204 345 0.014 2.015 
205 346 0.017 2.464 
206 347 0.044 6.259 
207 348 0.002 0.301 
208 349 0.001 0.086 
209 354 0.040 5.707 
210 355 0.001 0.084 
211 356 0.044 6.175 
212 357 0.012 1.638 
213 359 0.002 0.246 
214 361 0.026 3.746 
215 362 0.005 0.761 
216 363 0.001 0.142 
217 367 0.059 8.274 
218 369 0.002 0.235 
219 370 0.003 0.383 
220 371 0.023 3.220 
221 372 0.013 1.863 
222 375 0.001 0.087 
223 377 0.002 0.312 
224 383 0.057 8.109 
225 384 0.019 2.754 
226 385 0.083 11.757 
227 386 0.049 6.937 
228 4 0.056 7.896 
229 43 0.012 1.754 
230 46 0.018 2.479 
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231 47 0.001 0.110 
232 49 0.062 8.747 
233 5 0.002 0.301 
234 50 0.086 12.204 
235 51 0.014 2.001 
236 52 0.062 8.797 
237 54 0.033 4.688 
238 55 0.050 7.075 
239 56 0.092 13.040 
240 57 0.028 4.021 
241 6 0.084 11.911 
242 62 0.026 3.643 
243 65 0.033 4.614 
244 66 0.046 6.455 
245 68 0.002 0.251 
246 69 0.006 0.863 
247 7 0.009 1.280 
248 70 0.026 3.695 
249 71 0.019 2.744 
250 72 0.033 4.677 
251 73 0.094 13.263 
252 75 0.043 6.124 
253 76 0.053 7.516 
254 77 0.063 8.856 
255 78 0.051 7.159 
256 79 0.036 5.129 
257 8 0.001 0.098 
258 80 0.039 5.575 
259 81 0.106 15.013 
260 82 0.046 6.487 
261 83 0.053 7.474 
262 84 0.057 8.127 
263 85 0.030 4.286 
264 86 0.041 5.747 
265 87 0.000 0.054 
266 88 0.035 4.999 
267 89 0.044 6.222 
268 9 0.013 1.789 
269 90 0.020 2.865 
270 91 0.067 9.476 
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271 92 0.094 13.332 
272 93 0.003 0.461 
273 94 0.002 0.349 
274 95 0.001 0.107 
275 96 0.072 10.125 
276 97 0.040 5.669 
277 99 0.011 1.549 
278 338 0.001 0.170 
Descriptive Statistics 
1 2 
Eigenvec nEigenvec 
--------- --------- 
1 Mean 0.041 5.731 
2 Std Dev 0.044 6.253 
3 Sum 11.266 1593.188 
4 Variance 0.002 39.099 
5 SSQ 1.000 20000.000 
6 MCSSQ 0.543 10869.611 
7 Euc Norm 1.000 141.421 
8 Minimum -0.000 -0.000 
9 Maximum 0.274 38.685 
10 N of Obs 278.000 278.000 
11 N Missing 0.000 0.000 
Network centralization index = 35.19% 
Centrality scores saved as dataset SNA-eig (C:\Program Files (x86)\Analytic Technologies\SNA-
eig) 
---------------------------------------- 
Running time: 00:00:01 
Output generated: 13 Sep 13 20:17:56 
Copyright (c) 2002-12 Analytic Technologies 
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Appendix 6: Closeness Results 
Farness Centrality Measures 
1  2  3  4 
inFarness outFarness inCloseness outCloseness 
------------ ------------ ------------ ------------ 
130 247 30296.000 77006.000 0.914 0.360 
227 386 30642.000 77006.000 0.904 0.360 
136 254 30800.000 77006.000 0.899 0.360 
89 195 30872.000 77006.000 0.897 0.360 
102 213 30887.000 77006.000 0.897 0.360 
4 101 30890.000 76452.000 0.897 0.362 
238 55 30910.000 77006.000 0.896 0.360 
146 266 30915.000 77006.000 0.896 0.360 
135 252 30928.000 77006.000 0.896 0.360 
186 323 30928.000 77006.000 0.896 0.360 
27 129 30940.000 77006.000 0.895 0.360 
98 207 30950.000 77006.000 0.895 0.360 
237 54 30957.000 77006.000 0.895 0.360 
225 384 30964.000 77006.000 0.895 0.360 
193 33 30967.000 77006.000 0.895 0.360 
248 70 30975.000 77006.000 0.894 0.360 
80 184 30987.000 77006.000 0.894 0.360 
75 176 30987.000 77006.000 0.894 0.360 
175 311 30993.000 77006.000 0.894 0.360 
99 208 30998.000 77006.000 0.894 0.360 
82 189 31001.000 77006.000 0.894 0.360 
249 71 31011.000 77006.000 0.893 0.360 
141 260 31024.000 77006.000 0.893 0.360 
174 31 31024.000 77006.000 0.893 0.360 
277 99 31025.000 77006.000 0.893 0.360 
28 13 31040.000 77006.000 0.892 0.360 
144 264 31040.000 77006.000 0.892 0.360 
57 158 31042.000 77006.000 0.892 0.360 
159 28 31047.000 77006.000 0.892 0.360 
142 261 31047.000 77006.000 0.892 0.360 
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101 212 31050.000 77006.000 0.892 0.360 
30 131 31051.000 77006.000 0.892 0.360 
9 107 31053.000 77006.000 0.892 0.360 
58 159 31059.000 77006.000 0.892 0.360 
164 289 31075.000 21838.000 0.891 1.268 
188 325 31076.000 76729.000 0.891 0.361 
201 340 31077.000 77006.000 0.891 0.360 
3 100 31080.000 77006.000 0.891 0.360 
65 165 31093.000 77006.000 0.891 0.360 
93 2 31096.000 77006.000 0.891 0.360 
183 319 31096.000 77006.000 0.891 0.360 
79 183 31102.000 77006.000 0.891 0.360 
12 11 31106.000 77006.000 0.891 0.360 
69 170 31116.000 77006.000 0.890 0.360 
247 7 31117.000 77006.000 0.890 0.360 
166 291 31120.000 21751.000 0.890 1.274 
124 239 31123.000 77006.000 0.890 0.360 
100 21 31125.000 77006.000 0.890 0.360 
272 93 31126.000 77006.000 0.890 0.360 
24 125 31127.000 21730.000 0.890 1.275 
172 302 31132.000 77006.000 0.890 0.360 
131 248 31135.000 21826.000 0.890 1.269 
233 5 31137.000 77006.000 0.890 0.360 
207 348 31137.000 77006.000 0.890 0.360 
191 328 31139.000 77006.000 0.890 0.360 
218 369 31144.000 77006.000 0.889 0.360 
125 241 31146.000 21718.000 0.889 1.275 
60 160 31147.000 77006.000 0.889 0.360 
36 137 31150.000 77006.000 0.889 0.360 
6 104 31151.000 21787.000 0.889 1.271 
122 236 31153.000 21812.000 0.889 1.270 
246 69 31156.000 77006.000 0.889 0.360 
189 326 31158.000 22023.000 0.889 1.258 
163 283 31158.000 21778.000 0.889 1.272 
216 363 31159.000 77006.000 0.889 0.360 
87 193 31160.000 21795.000 0.889 1.271 
162 282 31166.000 21794.000 0.889 1.271 
18 117 31168.000 21783.000 0.889 1.272 
149 27 31170.000 77006.000 0.889 0.360 
158 279 31173.000 77006.000 0.889 0.360 
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194 330 31174.000 22038.000 0.889 1.257 
68 17 31174.000 21825.000 0.889 1.269 
178 314 31176.000 21798.000 0.889 1.271 
71 172 31177.000 77006.000 0.888 0.360 
128 245 31181.000 21836.000 0.888 1.269 
273 94 31183.000 77006.000 0.888 0.360 
167 292 31188.000 21777.000 0.888 1.272 
78 18 31191.000 77006.000 0.888 0.360 
134 251 31193.000 21698.000 0.888 1.277 
81 186 31198.000 77006.000 0.888 0.360 
7 105 31199.000 77006.000 0.888 0.360 
22 123 31206.000 21741.000 0.888 1.274 
32 133 31208.000 21777.000 0.888 1.272 
228 4 31209.000 22009.000 0.888 1.259 
219 370 31216.000 77006.000 0.887 0.360 
25 127 31217.000 77006.000 0.887 0.360 
20 119 31220.000 21887.000 0.887 1.266 
45 146 31223.000 21746.000 0.887 1.274 
276 97 31226.000 21870.000 0.887 1.267 
127 244 31228.000 21808.000 0.887 1.270 
271 92 31232.000 21836.000 0.887 1.269 
73 174 31232.000 21710.000 0.887 1.276 
121 235 31234.000 21757.000 0.887 1.273 
5 102 31239.000 21811.000 0.887 1.270 
275 96 31243.000 21775.000 0.887 1.272 
66 167 31244.000 77006.000 0.887 0.360 
132 249 31246.000 21729.000 0.887 1.275 
244 66 31248.000 21888.000 0.886 1.266 
234 50 31248.000 21792.000 0.886 1.271 
241 6 31248.000 21750.000 0.886 1.274 
53 154 31252.000 21738.000 0.886 1.274 
133 250 31255.000 21781.000 0.886 1.272 
161 281 31258.000 21821.000 0.886 1.269 
129 246 31264.000 21757.000 0.886 1.273 
267 89 31265.000 21844.000 0.886 1.268 
200 34 31270.000 21885.000 0.886 1.266 
145 265 31271.000 21747.000 0.886 1.274 
170 3 31274.000 21772.000 0.886 1.272 
179 315 31274.000 77006.000 0.886 0.360 
239 56 31276.000 21792.000 0.886 1.271 
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235 51 31277.000 22206.000 0.886 1.247 
35 136 31277.000 21697.000 0.886 1.277 
199 338 31281.000 21744.000 0.886 1.274 
156 277 31284.000 21753.000 0.885 1.273 
165 290 31284.000 21721.000 0.885 1.275 
203 342 31286.000 21876.000 0.885 1.266 
202 341 31294.000 77006.000 0.885 0.360 
226 385 31297.000 21783.000 0.885 1.272 
77 178 31301.000 77006.000 0.885 0.360 
33 134 31302.000 21766.000 0.885 1.273 
118 23 31302.000 21788.000 0.885 1.271 
2 10 31314.000 77006.000 0.885 0.360 
232 49 31316.000 21837.000 0.885 1.268 
52 153 31317.000 21967.000 0.885 1.261 
176 312 31318.000 21990.000 0.884 1.260 
13 111 31325.000 77006.000 0.884 0.360 
211 356 31329.000 21847.000 0.884 1.268 
251 73 31329.000 21731.000 0.884 1.275 
257 8 31330.000 77006.000 0.884 0.360 
184 32 31330.000 21828.000 0.884 1.269 
34 135 31332.000 21776.000 0.884 1.272 
157 278 31342.000 21771.000 0.884 1.272 
206 347 31346.000 21836.000 0.884 1.269 
40 140 31351.000 77006.000 0.884 0.360 
224 383 31362.000 21822.000 0.883 1.269 
47 148 31364.000 21787.000 0.883 1.271 
171 30 31372.000 21876.000 0.883 1.266 
49 150 31380.000 21763.000 0.883 1.273 
185 320 31387.000 21850.000 0.883 1.268 
268 9 31391.000 22083.000 0.882 1.254 
126 242 31397.000 21966.000 0.882 1.261 
220 371 31404.000 21912.000 0.882 1.264 
153 274 31405.000 21775.000 0.882 1.272 
270 91 31417.000 21775.000 0.882 1.272 
250 72 31418.000 21947.000 0.882 1.262 
190 327 31424.000 21831.000 0.881 1.269 
187 324 31428.000 21921.000 0.881 1.264 
86 192 31435.000 21773.000 0.881 1.272 
196 332 31436.000 21750.000 0.881 1.274 
198 335 31440.000 21894.000 0.881 1.265 
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39 14 31441.000 21796.000 0.881 1.271 
264 86 31441.000 21855.000 0.881 1.267 
59 16 31449.000 21678.000 0.881 1.278 
94 20 31454.000 21803.000 0.881 1.270 
76 177 31464.000 77006.000 0.880 0.360 
192 329 31466.000 77006.000 0.880 0.360 
70 171 31469.000 77006.000 0.880 0.360 
197 333 31478.000 21854.000 0.880 1.268 
274 95 31482.000 77006.000 0.880 0.360 
103 214 31482.000 77006.000 0.880 0.360 
245 68 31486.000 77006.000 0.880 0.360 
19 118 31487.000 77006.000 0.880 0.360 
147 267 31505.000 21684.000 0.879 1.277 
152 272 31528.000 21759.000 0.879 1.273 
181 317 31544.000 21816.000 0.878 1.270 
180 316 31544.000 21781.000 0.878 1.272 
195 331 31577.000 21821.000 0.877 1.269 
38 139 31580.000 21711.000 0.877 1.276 
266 88 31590.000 21876.000 0.877 1.266 
137 255 31593.000 21819.000 0.877 1.270 
243 65 31602.000 21880.000 0.877 1.266 
261 83 31610.000 21675.000 0.876 1.278 
88 194 31611.000 21800.000 0.876 1.271 
104 215 31629.000 21777.000 0.876 1.272 
64 164 31635.000 77006.000 0.876 0.360 
108 219 31643.000 77006.000 0.875 0.360 
151 271 31648.000 21802.000 0.875 1.271 
8 106 31657.000 77006.000 0.875 0.360 
148 269 31666.000 21781.000 0.875 1.272 
215 362 31668.000 77006.000 0.875 0.360 
182 318 31705.000 21794.000 0.874 1.271 
67 169 31745.000 21818.000 0.873 1.270 
31 132 31747.000 77006.000 0.873 0.360 
177 313 31753.000 77006.000 0.872 0.360 
37 138 31753.000 77006.000 0.872 0.360 
254 77 31768.000 21652.000 0.872 1.279 
117 229 31768.000 21776.000 0.872 1.272 
42 143 31790.000 21743.000 0.871 1.274 
21 122 31805.000 77006.000 0.871 0.360 
240 57 31809.000 21810.000 0.871 1.270 
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43 144 31864.000 21746.000 0.869 1.274 
259 81 31905.000 21749.000 0.868 1.274 
92 199 31922.000 21735.000 0.868 1.274 
262 84 31928.000 21718.000 0.868 1.275 
255 78 31929.000 21727.000 0.868 1.275 
95 200 31929.000 21790.000 0.868 1.271 
96 201 31933.000 21678.000 0.867 1.278 
223 377 31977.000 77006.000 0.866 0.360 
209 354 32023.000 21841.000 0.865 1.268 
258 80 32088.000 21875.000 0.863 1.266 
252 75 32093.000 21711.000 0.863 1.276 
256 79 32246.000 21914.000 0.859 1.264 
63 163 75899.000 21560.000 0.365 1.285 
111 223 76176.000 21701.000 0.364 1.276 
72 173 76176.000 77006.000 0.364 0.360 
213 359 76177.000 77006.000 0.364 0.360 
10 108 76177.000 77006.000 0.364 0.360 
113 225 76177.000 77006.000 0.364 0.360 
119 230 76452.000 20141.000 0.362 1.375 
114 226 76452.000 20071.000 0.362 1.380 
56 157 76452.000 77006.000 0.362 0.360 
208 349 76452.000 77006.000 0.362 0.360 
263 85 76453.000 21567.000 0.362 1.284 
112 224 76453.000 21498.000 0.362 1.288 
212 357 76729.000 21360.000 0.361 1.297 
265 87 76729.000 77006.000 0.361 0.360 
16 115 76729.000 76729.000 0.361 0.361 
46 147 76729.000 21385.000 0.361 1.295 
97 204 76729.000 77006.000 0.361 0.360 
14 113 76729.000 21759.000 0.361 1.273 
41 142 76729.000 77006.000 0.361 0.360 
84 190 76729.000 21612.000 0.361 1.282 
51 152 76729.000 77006.000 0.361 0.360 
50 151 76729.000 21570.000 0.361 1.284 
169 298 76729.000 77006.000 0.361 0.360 
150 270 76729.000 21732.000 0.361 1.275 
278 338 76729.000 77006.000 0.361 0.360 
155 276 76729.000 77006.000 0.361 0.360 
222 375 76729.000 77006.000 0.361 0.360 
231 47 76729.000 77006.000 0.361 0.360 
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168 296 76729.000 77006.000 0.361 0.360 
26 128 76729.000 77006.000 0.361 0.360 
139 258 76729.000 77006.000 0.361 0.360 
110 222 76729.000 20631.000 0.361 1.343 
214 361 77006.000 21524.000 0.360 1.287 
143 263 77006.000 21023.000 0.360 1.318 
160 280 77006.000 21301.000 0.360 1.300 
90 197 77006.000 21284.000 0.360 1.301 
83 19 77006.000 21752.000 0.360 1.273 
236 52 77006.000 21534.000 0.360 1.286 
229 43 77006.000 21519.000 0.360 1.287 
15 114 77006.000 21297.000 0.360 1.301 
11 109 77006.000 21658.000 0.360 1.279 
105 216 77006.000 21301.000 0.360 1.300 
106 217 77006.000 20384.000 0.360 1.359 
107 218 77006.000 21731.000 0.360 1.275 
74 175 77006.000 21275.000 0.360 1.302 
109 220 77006.000 21207.000 0.360 1.306 
17 116 77006.000 21700.000 0.360 1.276 
210 355 77006.000 21755.000 0.360 1.273 
91 198 77006.000 21551.000 0.360 1.285 
44 145 77006.000 20773.000 0.360 1.333 
253 76 77006.000 21413.000 0.360 1.294 
115 227 77006.000 21025.000 0.360 1.317 
221 372 77006.000 21086.000 0.360 1.314 
48 149 77006.000 21004.000 0.360 1.319 
154 275 77006.000 21246.000 0.360 1.304 
1 1 77006.000 21451.000 0.360 1.291 
217 367 77006.000 21474.000 0.360 1.290 
260 82 77006.000 21196.000 0.360 1.307 
54 155 77006.000 20899.000 0.360 1.325 
123 238 77006.000 21617.000 0.360 1.281 
55 156 77006.000 77006.000 0.360 0.360 
230 46 77006.000 21654.000 0.360 1.279 
23 124 77006.000 21568.000 0.360 1.284 
85 191 77006.000 19594.000 0.360 1.414 
120 234 77006.000 21281.000 0.360 1.302 
61 161 77006.000 76729.000 0.360 0.361 
269 90 77006.000 21624.000 0.360 1.281 
62 162 77006.000 21534.000 0.360 1.286 
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29 130 77006.000 21208.000 0.360 1.306 
116 228 77006.000 21480.000 0.360 1.290 
204 345 77006.000 21683.000 0.360 1.277 
205 346 77006.000 21606.000 0.360 1.282 
173 306 77006.000 77006.000 0.360 0.360 
242 62 77006.000 21563.000 0.360 1.285 
138 256 77006.000 21647.000 0.360 1.280 
140 26 77006.000 21620.000 0.360 1.281 
Statistics 
1 2 3 4 
inFarness outFarness inCloseness outCloseness 
------------ ------------ ------------ ------------ 
1 Mean 43749.020 43749.020 0.742 0.912 
2 Std Dev 20287.238 27104.734 0.234 0.451 
3 Sum 12162227.000 12162227.000 206.150 253.637 
4 Variance 411572000.000734666624.000 0.055 0.203 
5 SSQ 646502481920.000736322781184.000 168.062 287.910 
6 MCSSQ 114417016832.000204237324288.000 15.193 56.502 
7 Euc Norm 804053.813 858092.563 12.964 16.968 
8 Minimum 30296.000 19594.000 0.360 0.360 
9 Maximum 77006.000 77006.000 0.914 1.414 
10 N of Obs 278.000 278.000 278.000 278.000 
Network centralization not computed for unconnected graphs 
Output actor-by-centrality measure matrix saved as dataset SNA-clo (C:\Program Files 
(x86)\Analytic Technologies\SNA-clo) 
---------------------------------------- 
Running time: 00:00:01 
Output generated: 13 Sep 13 20:35:12 
UCINET 6.414 Copyright (c) 1992-2012 Analytic Technologies 
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Appendix 7: Network Density Result 
DENSITY / AVERAGE MATRIX VALUE 
-------------------------------------------------------------------------------- 
Input dataset: SNA no CRM (U:\Back up copy\final dataset\SNA no CRM) 
Output dataset: SNA no CRM-density (C:\Program Files (x86)\Analytic Technologies\SNA no 
CRM-density) 
1 2 3 
Avg V Std D Avg W 
alue ev td De 
gree 
----- ----- ----- 
1 SNA no CRM 0.035 0.239 9.783 
1 rows, 3 columns, 1 levels. 
---------------------------------------- 
Running time: 00:00:01 
Output generated: 06 Sep 13 15:23:05 
UCINET 6.414 Copyright (c) 1992-2012 Analytic Technologies 
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Appendix 8: Questionnaire used in the EKESNA Trial Evaluation 
Study 
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Appendix 9: Multiple Centrality Measures Results 
MULTIPLE CENTRALITY MEASURES 
-------------------------------------------------------------------------------- 
Input dataset:                          ASA_SNA_Whole_Network (E:\Loughborough Docs and pdfs\PhD 
stuffs\ASA_SNA_Whole_Network) 
Output dataset:                         ASA_SNA_Whole_Network-cent (E:\Loughborough Docs and 
pdfs\PhD stuffs\ASA_SNA_Whole_Network-cent) 
Treat data as:                          Auto-detect 
Type of scores to output:               Raw scores 
 
Network 1 is directed? NO 
Centrality Measures 
 
                1        2 
           Degree  Between 
         -------- -------- 
  1   1    17.000  353.094 
  2  10     9.000    0.305 
  3 100     6.000    0.101 
  4 101     8.000    8.105 
  5 102     0.000    0.000 
  6 103     0.000    0.000 
  7 104     0.000    0.000 
  8 105     9.000    0.431 
  9 106     4.000    0.000 
 10 107     7.000    0.153 
 11 108     2.000    0.153 
 12 109     3.000    0.000 
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 13  11    13.000    2.367 
 14 110    10.000    2.073 
 15 111     6.000    0.000 
 16 113     0.000    0.000 
 17 114     0.000    0.000 
 18 115     8.000    9.133 
 19 116     7.000    0.467 
 20 117     0.000    0.000 
 21 118    15.000    2.834 
 22 119     7.000    0.096 
 23  12     0.000    0.000 
 24 120    14.000    2.924 
 25 121     0.000    0.000 
 26 122     0.000    0.000 
 27 123     6.000    0.295 
 28 124     0.000    0.000 
 29 125     7.000    0.557 
 30 126     0.000    0.000 
 31 127     0.000    0.000 
 32 128     7.000    0.537 
 33 129     0.000    0.000 
 34  13     2.000    0.000 
 35 130     0.000    0.000 
 36 131     7.000    9.375 
 37 132     0.000    0.000 
 38 133    12.000    1.937 
 39 134     0.000    0.000 
 40 135     1.000    0.000 
 41 136    10.000    0.958 
 42 137     0.000    0.000 
 43 138     0.000    0.000 
 44 139    10.000   11.567 
 45  14    13.000    1.275 
 46 140   142.000 2727.331 
 47 141     0.000    0.000 
 48 142     9.000   10.511 
 49 143     0.000    0.000 
 50 144     0.000    0.000 
 51 145     0.000    0.000 
 52 146     0.000    0.000 
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 53 147    11.000    8.635 
 54 148     0.000    0.000 
 55 149     4.000    0.138 
 56  15    51.000  674.001 
 57 150     0.000    0.000 
 58 151     4.000    0.000 
 59 152     0.000    0.000 
 60 153     6.000    0.908 
 61 154    15.000   17.655 
 62 155     3.000    0.000 
 63 156     6.000    0.322 
 64 157    14.000    2.399 
 65 158     0.000    0.000 
 66 159     3.000    0.000 
 67  16     0.000    0.000 
 68 160    16.000   26.525 
 69 161     0.000    0.000 
 70 162     6.000    0.399 
 71 163     5.000    0.644 
 72 164     4.000    0.042 
 73 165     0.000    0.000 
 74 166     5.000    0.153 
 75 167     0.000    0.000 
 76 168    23.000  130.502 
 77 169     0.000    0.000 
 78  17     8.000    3.616 
 79 170     0.000    0.000 
 80 171     0.000    0.000 
 81 172    11.000    0.953 
 82 173     8.000    1.069 
 83 174     0.000    0.000 
 84 175     2.000    0.000 
 85 176     0.000    0.000 
 86 177    12.000    1.470 
 87 178     0.000    0.000 
 88 179    13.000    3.140 
 89  18    12.000    2.399 
 90 180     0.000    0.000 
 91 181     9.000    0.679 
 92 182     8.000    7.212 
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 93 183     5.000    0.000 
 94 184     2.000    0.000 
 95 185     5.000    0.370 
 96 186     8.000    0.159 
 97 187    11.000    0.325 
 98 188    10.000    0.730 
 99 189     0.000    0.000 
100  19     5.000    0.063 
101 190     0.000    0.000 
102 191     7.000    0.062 
103 192    13.000    0.985 
104 193    12.000    1.045 
105 194   181.000 6183.900 
106 195     0.000    0.000 
107 196     9.000    0.692 
108 197     0.000    0.000 
109 198     0.000    0.000 
110 199     0.000    0.000 
111   2    45.000  219.460 
112  20     0.000    0.000 
113 200   106.000 1203.589 
114 201     6.000    5.585 
115 202     0.000    0.000 
116 203     4.000    0.000 
117 204   122.000 1927.682 
118 205     0.000    0.000 
119 206     0.000    0.000 
120 207     0.000    0.000 
121 208    11.000    0.549 
122 209     0.000    0.000 
123  21     0.000    0.000 
124 210     0.000    0.000 
125 211     0.000    0.000 
126 212    14.000    1.686 
127 213    14.000    2.310 
128 214     0.000    0.000 
129 215     0.000    0.000 
130 216     4.000    0.000 
131 217     0.000    0.000 
132 218     2.000    0.000 
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133 219     9.000    0.583 
134  22   174.000 6306.521 
135 220     0.000    0.000 
136 221     7.000    0.118 
137 222    14.000    1.601 
138 223    18.000   70.100 
139 224     0.000    0.000 
140 225     6.000    0.027 
141 226     5.000    0.228 
142 227     8.000    0.275 
143 228     7.000    0.216 
144 229     8.000    0.864 
145  23     0.000    0.000 
146 230    15.000    2.597 
147 231     8.000    0.340 
148 232     0.000    0.000 
149 233     0.000    0.000 
150 234     9.000    1.335 
151 235     0.000    0.000 
152 236     3.000    0.000 
153 237     4.000    0.111 
154 238    81.000  926.676 
155 239     1.000    0.000 
156  24     0.000    0.000 
157 240     0.000    0.000 
158 241     0.000    0.000 
159 242     8.000    0.520 
160 243    16.000   11.297 
161 244     9.000    0.487 
162 245    10.000   14.337 
163 246   119.000 1829.665 
164 247     5.000    0.111 
165 248    12.000    1.006 
166 249     0.000    0.000 
167  25     0.000    0.000 
168 250     1.000    0.000 
169 251     0.000    0.000 
170 252     6.000    0.369 
171 253     7.000    7.368 
172 254     0.000    0.000 
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173 255     1.000    0.000 
174 256     8.000    0.790 
175 257    12.000    0.819 
176 258    16.000   13.188 
177 259     9.000    0.519 
178  26    72.000  819.159 
179 260     0.000    0.000 
180 261     0.000    0.000 
181 262     5.000    0.000 
182 263     4.000    0.459 
183 264     0.000    0.000 
184 265     0.000    0.000 
185 266     0.000    0.000 
186 267     0.000    0.000 
187 268     3.000    0.153 
188 269    13.000    0.582 
189  27     0.000    0.000 
190 270   119.000 1987.111 
191 271     7.000    0.669 
192 272     7.000    0.848 
193 273     2.000    0.000 
194 274     1.000    0.000 
195 275     7.000    0.515 
196 276     0.000    0.000 
197 277     7.000    0.524 
198 278     9.000   22.761 
199 279     2.000    0.062 
200  28     9.000    0.501 
201 280     6.000    0.276 
202 281     0.000    0.000 
203 282    15.000    3.756 
204 283     7.000    0.239 
205 284     9.000    0.320 
206 285     4.000    4.960 
207 286     8.000   10.607 
208 287     6.000    3.335 
209 288     8.000    2.270 
210 289    10.000    0.853 
211  29     0.000    0.000 
212 290     2.000    0.000 
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213 291   181.000 8863.520 
214 292     8.000    0.398 
215 293     8.000    0.463 
216 294     1.000    0.000 
217 295    14.000    1.686 
218 296     0.000    0.000 
219 297     0.000    0.000 
220 298     0.000    0.000 
221 299     0.000    0.000 
222   3     3.000    0.138 
223  30     0.000    0.000 
224 300     0.000    0.000 
225 301   119.000 3615.029 
226 302     0.000    0.000 
227 303     9.000    0.516 
228 304    10.000    0.807 
229 305     0.000    0.000 
230 306     0.000    0.000 
231 307     0.000    0.000 
232 308     0.000    0.000 
233 309     0.000    0.000 
234  31     3.000    0.138 
235 310     0.000    0.000 
236 311     2.000    0.000 
237 312     0.000    0.000 
238 313     9.000    2.256 
239 314     0.000    0.000 
240 315     0.000    0.000 
241 316     0.000    0.000 
242 317     8.000    7.939 
243 318     8.000    5.046 
244 319     6.000    0.000 
245  32     7.000    0.194 
246 320    13.000    2.415 
247 321     0.000    0.000 
248 322     0.000    0.000 
249 323     7.000   11.966 
250 324     5.000    0.508 
251 325     7.000    0.203 
252 326     8.000   11.521 
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253 327    13.000   24.362 
254 328     1.000    0.000 
255 329    10.000    0.716 
256  33    11.000    0.543 
257 330    15.000   32.225 
258 331     5.000    0.000 
259 332     4.000    0.000 
260 333     0.000    0.000 
261 334     0.000    0.000 
262 335     2.000    0.000 
263 336     6.000    0.070 
264 337     8.000    0.524 
265 338     0.000    0.000 
266 339     4.000    2.715 
267  34     0.000    0.000 
268 340     0.000    0.000 
269 341     0.000    0.000 
270 342     0.000    0.000 
271 343     6.000    9.262 
272 344     9.000    0.793 
273 345    14.000   24.796 
274 346     0.000    0.000 
275 347     0.000    0.000 
276 348     2.000    0.000 
277 349    17.000    4.457 
278  35     2.000    0.000 
279 350     4.000    0.000 
280 351     0.000    0.000 
281 352     0.000    0.000 
282 353     0.000    0.000 
283 354     0.000    0.000 
284 355    14.000    1.344 
285 356     0.000    0.000 
286 357     0.000    0.000 
287 358     1.000    0.000 
288 359    10.000    1.901 
289  36     0.000    0.000 
290 360     1.000    0.000 
291 361     0.000    0.000 
292 362     0.000    0.000 
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293 363     7.000    0.758 
294 364     6.000    0.392 
295 365     2.000    0.000 
296 366     0.000    0.000 
297 367     5.000    0.042 
298 368     0.000    0.000 
299 369    10.000    0.921 
300  37    13.000    1.080 
301 370     0.000    0.000 
302 371     8.000    0.403 
303 372     5.000    0.034 
304 373     0.000    0.000 
305 374    11.000    2.131 
306 375     7.000    0.557 
307 376    10.000    0.278 
308 377     0.000    0.000 
309 378     6.000    5.354 
310 379     6.000    0.089 
311  38    12.000    2.874 
312 381     8.000    0.428 
313 382     0.000    0.000 
314 383     2.000    0.000 
315 384     0.000    0.000 
316 385     0.000    0.000 
317 386     0.000    0.000 
318 387    17.000    7.088 
319 388     0.000    0.000 
320 389     0.000    0.000 
321  39     0.000    0.000 
322 390     0.000    0.000 
323 391     7.000    0.431 
324 392     0.000    0.000 
325 393     0.000    0.000 
326 394    15.000    1.490 
327 395     2.000    4.091 
328 396     0.000    0.000 
329 397    11.000    1.213 
330 398     9.000    0.488 
331 399     0.000    0.000 
332   4    88.000 1336.000 
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333  40     0.000    0.000 
334 400     8.000   11.300 
335 401     0.000    0.000 
336 402     0.000    0.000 
337 403     7.000    1.948 
338 404     7.000    0.216 
339 405     0.000    0.000 
340 406     8.000    0.501 
341 407     0.000    0.000 
342 408     0.000    0.000 
343 409     3.000    0.000 
344  41     0.000    0.000 
345 410    12.000    2.707 
346 411     8.000    7.044 
347 412    14.000    1.401 
348 413     0.000    0.000 
349 414     7.000    6.092 
350 415     0.000    0.000 
351 416     0.000    0.000 
352 417     9.000    0.934 
353 418     0.000    0.000 
354 419    14.000    2.199 
355  42     0.000    0.000 
356 420     0.000    0.000 
357 421     6.000    0.000 
358 422    11.000    8.393 
359 423     0.000    0.000 
360 424     0.000    0.000 
361 425     1.000    0.000 
362 426     3.000    1.954 
363 427     2.000    0.000 
364 428     1.000    0.000 
365 429     3.000    0.000 
366  43     0.000    0.000 
367 430     2.000    0.000 
368 431     3.000    1.962 
369 432     0.000    0.000 
370 433    10.000    0.685 
371 434     4.000    0.153 
372 435     0.000    0.000 
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373 436    10.000   15.430 
374 437     4.000    0.153 
375 438     4.000    0.306 
376 439     0.000    0.000 
377  44    10.000    0.751 
378 440     7.000    0.269 
379 441     0.000    0.000 
380 442     7.000    0.379 
381 443     8.000    0.453 
382 444    12.000    2.866 
383 445     0.000    0.000 
384 446     5.000    0.000 
385 447     7.000    0.000 
386 448    13.000    1.460 
387 449    63.000  585.113 
388  45     2.000    0.000 
389 450     0.000    0.000 
390 451     3.000    0.000 
391 452     1.000    0.000 
392 453     1.000    0.000 
393 454    10.000    1.358 
394 455     7.000    0.386 
395 456     1.000    0.000 
396 457     0.000    0.000 
397 458    14.000    0.856 
398 459    15.000   24.385 
399  46     1.000    0.000 
400 460    13.000    1.186 
401 461     2.000    0.000 
402 462    15.000    1.978 
403 463     0.000    0.000 
404 464     4.000    4.229 
405 465     5.000    0.000 
406 466    11.000    0.239 
407 467    12.000   12.779 
408 468    12.000    0.651 
409 469    10.000    0.241 
410  47     0.000    0.000 
411 470     4.000    0.000 
412 471   134.000 1964.256 
  Page 293 
413 472   115.000 1588.756 
414 473     4.000    0.000 
415 474     4.000    0.000 
416 475     7.000    0.222 
417 476    12.000    0.976 
418 477     2.000    0.000 
419 478     5.000    0.195 
420 479     1.000    0.000 
421  48     0.000    0.000 
422 480     1.000    0.000 
423 481     3.000    0.000 
424 482     3.000    0.000 
425 483     0.000    0.000 
426 484     4.000    0.000 
427 485     0.000    0.000 
428 486     9.000    0.140 
429 487     6.000    0.215 
430 488     2.000    0.111 
431 489    10.000    0.237 
432  49    10.000    1.723 
433 490     8.000    0.215 
434 491     6.000    0.349 
435   5     4.000    4.405 
436  50     0.000    0.000 
437 505     0.000    0.000 
438 506     8.000    1.744 
439 507    10.000    0.352 
440 508     0.000    0.000 
441 509     2.000    0.000 
442  51    10.000    0.547 
443  52     0.000    0.000 
444  53     4.000    7.894 
445  54     0.000    0.000 
446  55     8.000   13.720 
447  56   112.000 1467.063 
448  57     0.000    0.000 
449  58     4.000    0.987 
450  59     1.000    0.000 
451   6     0.000    0.000 
452  60     8.000    1.417 
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453  61   153.000 3679.669 
454  62     0.000    0.000 
455  63     0.000    0.000 
456  64     0.000    0.000 
457  65     5.000    0.000 
458  66     2.000    0.000 
459  67     0.000    0.000 
460  68    10.000    8.779 
461  69     4.000    0.000 
462   7    60.000 2151.147 
463  70     0.000    0.000 
464  71    12.000    0.336 
465  72     0.000    0.000 
466  73     0.000    0.000 
467  74    85.000 1172.676 
468  75     0.000    0.000 
469  76     5.000    1.267 
470  77     8.000    0.058 
471  78    14.000   21.475 
472  79     5.000    0.095 
473   8     0.000    0.000 
474  80     0.000    0.000 
475  81     0.000    0.000 
476  82     0.000    0.000 
477  83     4.000    0.027 
478  84     8.000    0.510 
479  85     2.000    0.000 
480  86     3.000    0.833 
481  87     0.000    0.000 
482  88     0.000    0.000 
483  89    11.000   13.189 
484   9     1.000    0.000 
485  90    12.000    8.093 
486  91    13.000   19.865 
487  92     0.000    0.000 
488  93     0.000    0.000 
489  94     7.000    0.249 
490  95     0.000    0.000 
491  96     0.000    0.000 
492  97     2.000    0.000 
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493  98     1.000    0.000 
494  99     0.000    0.000 
---------------------------------------- 
Running time:  00:00:01 
Output generated:  03 Jul 15 11:13:46 
UCINET 6.510 Copyright (c) 1992-2012 Analytic Technologies 
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Appendix 10: Eigenvector Centralities Results 
BONACICH CENTRALITY 
-------------------------------------------------------------------------------- 
Method:                                 Fast 
Input dataset:                          ASA_SNA_Whole_Network (E:\Loughborough Docs and pdfs\PhD 
stuffs\ASA_SNA_Whole_Network) 
 
Bonacich Eigenvector Centralities 
 
                    1         2 
             Eigenvec nEigenvec 
            --------- --------- 
    1    1      0.051     7.168 
    2   10      0.041     5.778 
    3  100      0.024     3.444 
    4  101      0.033     4.604 
    5  102      0.000     0.000 
    6  103      0.000     0.000 
    7  104      0.000     0.000 
    8  105      0.037     5.269 
    9  106      0.018     2.482 
   10  107      0.032     4.490 
   11  108      0.010     1.372 
   12  109      0.015     2.128 
   13   11      0.054     7.645 
   14  110      0.040     5.620 
   15  111      0.027     3.763 
   16  113      0.000     0.000 
   17  114      0.000     0.000 
   18  115      0.024     3.433 
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   19  116      0.031     4.445 
   20  117      0.000     0.000 
   21  118      0.062     8.760 
   22  119      0.031     4.316 
   23   12      0.000     0.000 
   24  120      0.056     7.958 
   25  121      0.000     0.000 
   26  122      0.000     0.000 
   27  123      0.021     3.000 
   28  124      0.000     0.000 
   29  125      0.032     4.478 
   30  126      0.000     0.000 
   31  127      0.000     0.000 
   32  128      0.031     4.360 
   33  129      0.000     0.000 
   34   13      0.007     1.056 
   35  130      0.000     0.000 
   36  131      0.029     4.139 
   37  132      0.000     0.000 
   38  133      0.047     6.590 
   39  134      0.000     0.000 
   40  135      0.005     0.692 
   41  136      0.039     5.562 
   42  137      0.000     0.000 
   43  138      0.000     0.000 
   44  139      0.036     5.056 
   45   14      0.056     7.886 
   46  140      0.219    30.932 
   47  141      0.000     0.000 
   48  142      0.033     4.685 
   49  143      0.000     0.000 
   50  144      0.000     0.000 
   51  145      0.000     0.000 
   52  146      0.000     0.000 
   53  147      0.039     5.558 
   54  148      0.000     0.000 
   55  149      0.011     1.594 
   56   15      0.072    10.180 
   57  150      0.000     0.000 
   58  151      0.016     2.322 
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   59  152      0.000     0.000 
   60  153      0.023     3.196 
   61  154      0.056     7.955 
   62  155      0.013     1.891 
   63  156      0.021     3.006 
   64  157      0.057     8.108 
   65  158      0.000     0.000 
   66  159      0.015     2.119 
   67   16      0.000     0.000 
   68  160      0.059     8.339 
   69  161      0.000     0.000 
   70  162      0.024     3.456 
   71  163      0.021     2.920 
   72  164      0.017     2.335 
   73  165      0.000     0.000 
   74  166      0.020     2.851 
   75  167      0.000     0.000 
   76  168      0.077    10.852 
   77  169      0.000     0.000 
   78   17      0.026     3.677 
   79  170      0.000     0.000 
   80  171      0.000     0.000 
   81  172      0.043     6.056 
   82  173      0.031     4.392 
   83  174      0.000     0.000 
   84  175      0.010     1.387 
   85  176      0.000     0.000 
   86  177      0.051     7.196 
   87  178      0.000     0.000 
   88  179      0.051     7.172 
   89   18      0.047     6.685 
   90  180      0.000     0.000 
   91  181      0.040     5.682 
   92  182      0.030     4.276 
   93  183      0.018     2.590 
   94  184      0.005     0.742 
   95  185      0.020     2.832 
   96  186      0.036     5.067 
   97  187      0.047     6.597 
   98  188      0.043     6.082 
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   99  189      0.000     0.000 
  100   19      0.021     2.981 
  101  190      0.000     0.000 
  102  191      0.032     4.455 
  103  192      0.058     8.226 
  104  193      0.047     6.583 
  105  194      0.225    31.877 
  106  195      0.000     0.000 
  107  196      0.037     5.261 
  108  197      0.000     0.000 
  109  198      0.000     0.000 
  110  199      0.000     0.000 
  111    2      0.061     8.652 
  112   20      0.000     0.000 
  113  200      0.193    27.237 
  114  201      0.019     2.696 
  115  202      0.000     0.000 
  116  203      0.013     1.813 
  117  204      0.201    28.446 
  118  205      0.000     0.000 
  119  206      0.000     0.000 
  120  207      0.000     0.000 
  121  208      0.048     6.754 
  122  209      0.000     0.000 
  123   21      0.000     0.000 
  124  210      0.000     0.000 
  125  211      0.000     0.000 
  126  212      0.058     8.235 
  127  213      0.058     8.244 
  128  214      0.000     0.000 
  129  215      0.000     0.000 
  130  216      0.013     1.813 
  131  217      0.000     0.000 
  132  218      0.010     1.469 
  133  219      0.038     5.371 
  134   22      0.229    32.449 
  135  220      0.000     0.000 
  136  221      0.031     4.387 
  137  222      0.059     8.294 
  138  223      0.065     9.215 
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  139  224      0.000     0.000 
  140  225      0.026     3.710 
  141  226      0.022     3.068 
  142  227      0.035     4.892 
  143  228      0.032     4.562 
  144  229      0.035     4.883 
  145   23      0.000     0.000 
  146  230      0.062     8.819 
  147  231      0.036     5.064 
  148  232      0.000     0.000 
  149  233      0.000     0.000 
  150  234      0.034     4.845 
  151  235      0.000     0.000 
  152  236      0.010     1.382 
  153  237      0.016     2.246 
  154  238      0.135    19.116 
  155  239      0.005     0.680 
  156   24      0.000     0.000 
  157  240      0.000     0.000 
  158  241      0.000     0.000 
  159  242      0.033     4.606 
  160  243      0.061     8.605 
  161  244      0.037     5.189 
  162  245      0.037     5.228 
  163  246      0.194    27.493 
  164  247      0.023     3.190 
  165  248      0.049     6.958 
  166  249      0.000     0.000 
  167   25      0.000     0.000 
  168  250      0.005     0.777 
  169  251      0.000     0.000 
  170  252      0.027     3.810 
  171  253      0.027     3.860 
  172  254      0.000     0.000 
  173  255      0.005     0.777 
  174  256      0.034     4.788 
  175  257      0.051     7.207 
  176  258      0.057     8.099 
  177  259      0.037     5.292 
  178   26      0.116    16.347 
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  179  260      0.000     0.000 
  180  261      0.000     0.000 
  181  262      0.021     2.941 
  182  263      0.018     2.479 
  183  264      0.000     0.000 
  184  265      0.000     0.000 
  185  266      0.000     0.000 
  186  267      0.000     0.000 
  187  268      0.015     2.079 
  188  269      0.057     8.051 
  189   27      0.000     0.000 
  190  270      0.193    27.315 
  191  271      0.031     4.432 
  192  272      0.029     4.038 
  193  273      0.010     1.399 
  194  274      0.005     0.777 
  195  275      0.031     4.323 
  196  276      0.000     0.000 
  197  277      0.029     4.162 
  198  278      0.032     4.519 
  199  279      0.009     1.267 
  200   28      0.035     4.999 
  201  280      0.022     3.095 
  202  281      0.000     0.000 
  203  282      0.058     8.206 
  204  283      0.028     3.931 
  205  284      0.039     5.473 
  206  285      0.016     2.210 
  207  286      0.031     4.338 
  208  287      0.024     3.326 
  209  288      0.030     4.226 
  210  289      0.041     5.853 
  211   29      0.000     0.000 
  212  290      0.010     1.352 
  213  291      0.257    36.413 
  214  292      0.032     4.492 
  215  293      0.033     4.627 
  216  294      0.004     0.524 
  217  295      0.058     8.235 
  218  296      0.000     0.000 
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  219  297      0.000     0.000 
  220  298      0.000     0.000 
  221  299      0.000     0.000 
  222    3      0.009     1.342 
  223   30      0.000     0.000 
  224  300      0.000     0.000 
  225  301      0.174    24.587 
  226  302      0.000     0.000 
  227  303      0.036     5.090 
  228  304      0.044     6.155 
  229  305      0.000     0.000 
  230  306      0.000     0.000 
  231  307      0.000     0.000 
  232  308      0.000     0.000 
  233  309      0.000     0.000 
  234   31      0.010     1.434 
  235  310      0.000     0.000 
  236  311      0.006     0.852 
  237  312      0.000     0.000 
  238  313      0.037     5.215 
  239  314      0.000     0.000 
  240  315      0.000     0.000 
  241  316      0.000     0.000 
  242  317      0.027     3.848 
  243  318      0.026     3.623 
  244  319      0.026     3.666 
  245   32      0.030     4.294 
  246  320      0.052     7.340 
  247  321      0.000     0.000 
  248  322      0.000     0.000 
  249  323      0.020     2.891 
  250  324      0.021     3.011 
  251  325      0.028     4.015 
  252  326      0.029     4.032 
  253  327      0.047     6.712 
  254  328      0.005     0.777 
  255  329      0.041     5.849 
  256   33      0.047     6.688 
  257  330      0.053     7.542 
  258  331      0.018     2.590 
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  259  332      0.018     2.482 
  260  333      0.000     0.000 
  261  334      0.000     0.000 
  262  335      0.010     1.456 
  263  336      0.027     3.777 
  264  337      0.034     4.744 
  265  338      0.000     0.000 
  266  339      0.013     1.879 
  267   34      0.000     0.000 
  268  340      0.000     0.000 
  269  341      0.000     0.000 
  270  342      0.000     0.000 
  271  343      0.019     2.665 
  272  344      0.037     5.166 
  273  345      0.049     6.932 
  274  346      0.000     0.000 
  275  347      0.000     0.000 
  276  348      0.009     1.326 
  277  349      0.067     9.544 
  278   35      0.005     0.742 
  279  350      0.017     2.448 
  280  351      0.000     0.000 
  281  352      0.000     0.000 
  282  353      0.000     0.000 
  283  354      0.000     0.000 
  284  355      0.060     8.482 
  285  356      0.000     0.000 
  286  357      0.000     0.000 
  287  358      0.001     0.160 
  288  359      0.040     5.670 
  289   36      0.000     0.000 
  290  360      0.001     0.160 
  291  361      0.000     0.000 
  292  362      0.000     0.000 
  293  363      0.029     4.134 
  294  364      0.019     2.713 
  295  365      0.005     0.742 
  296  366      0.000     0.000 
  297  367      0.020     2.784 
  298  368      0.000     0.000 
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  299  369      0.041     5.743 
  300   37      0.055     7.790 
  301  370      0.000     0.000 
  302  371      0.032     4.577 
  303  372      0.021     3.029 
  304  373      0.000     0.000 
  305  374      0.044     6.215 
  306  375      0.032     4.478 
  307  376      0.046     6.513 
  308  377      0.000     0.000 
  309  378      0.019     2.719 
  310  379      0.023     3.310 
  311   38      0.046     6.437 
  312  381      0.033     4.711 
  313  382      0.000     0.000 
  314  383      0.005     0.767 
  315  384      0.000     0.000 
  316  385      0.000     0.000 
  317  386      0.000     0.000 
  318  387      0.062     8.742 
  319  388      0.000     0.000 
  320  389      0.000     0.000 
  321   39      0.000     0.000 
  322  390      0.000     0.000 
  323  391      0.027     3.755 
  324  392      0.000     0.000 
  325  393      0.000     0.000 
  326  394      0.063     8.913 
  327  395      0.007     0.937 
  328  396      0.000     0.000 
  329  397      0.047     6.582 
  330  398      0.036     5.157 
  331  399      0.000     0.000 
  332    4      0.144    20.352 
  333   40      0.000     0.000 
  334  400      0.032     4.518 
  335  401      0.000     0.000 
  336  402      0.000     0.000 
  337  403      0.023     3.272 
  338  404      0.031     4.440 
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  339  405      0.000     0.000 
  340  406      0.034     4.828 
  341  407      0.000     0.000 
  342  408      0.000     0.000 
  343  409      0.014     2.050 
  344   41      0.000     0.000 
  345  410      0.050     7.017 
  346  411      0.028     3.920 
  347  412      0.059     8.292 
  348  413      0.000     0.000 
  349  414      0.024     3.453 
  350  415      0.000     0.000 
  351  416      0.000     0.000 
  352  417      0.034     4.817 
  353  418      0.000     0.000 
  354  419      0.056     7.873 
  355   42      0.000     0.000 
  356  420      0.000     0.000 
  357  421      0.027     3.784 
  358  422      0.041     5.858 
  359  423      0.000     0.000 
  360  424      0.000     0.000 
  361  425      0.011     1.553 
  362  426      0.016     2.236 
  363  427      0.007     1.008 
  364  428      0.011     1.553 
  365  429      0.013     1.903 
  366   43      0.000     0.000 
  367  430      0.012     1.706 
  368  431      0.011     1.527 
  369  432      0.000     0.000 
  370  433      0.040     5.667 
  371  434      0.020     2.768 
  372  435      0.000     0.000 
  373  436      0.042     5.951 
  374  437      0.019     2.731 
  375  438      0.017     2.389 
  376  439      0.000     0.000 
  377   44      0.043     6.110 
  378  440      0.025     3.574 
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  379  441      0.000     0.000 
  380  442      0.030     4.257 
  381  443      0.034     4.758 
  382  444      0.046     6.466 
  383  445      0.000     0.000 
  384  446      0.021     2.986 
  385  447      0.031     4.443 
  386  448      0.054     7.663 
  387  449      0.089    12.567 
  388   45      0.005     0.742 
  389  450      0.000     0.000 
  390  451      0.015     2.176 
  391  452      0.005     0.777 
  392  453      0.005     0.777 
  393  454      0.037     5.202 
  394  455      0.026     3.693 
  395  456      0.001     0.160 
  396  457      0.000     0.000 
  397  458      0.059     8.394 
  398  459      0.059     8.332 
  399   46      0.005     0.777 
  400  460      0.056     7.857 
  401  461      0.008     1.193 
  402  462      0.061     8.648 
  403  463      0.000     0.000 
  404  464      0.013     1.846 
  405  465      0.018     2.590 
  406  466      0.049     6.874 
  407  467      0.043     6.093 
  408  468      0.051     7.155 
  409  469      0.042     5.885 
  410   47      0.000     0.000 
  411  470      0.018     2.509 
  412  471      0.211    29.799 
  413  472      0.205    29.035 
  414  473      0.016     2.322 
  415  474      0.015     2.159 
  416  475      0.030     4.201 
  417  476      0.052     7.392 
  418  477      0.009     1.262 
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  419  478      0.021     2.960 
  420  479      0.005     0.680 
  421   48      0.000     0.000 
  422  480      0.005     0.777 
  423  481      0.013     1.888 
  424  482      0.013     1.888 
  425  483      0.000     0.000 
  426  484      0.013     1.813 
  427  485      0.000     0.000 
  428  486      0.039     5.471 
  429  487      0.027     3.772 
  430  488      0.008     1.131 
  431  489      0.045     6.391 
  432   49      0.042     5.887 
  433  490      0.036     5.135 
  434  491      0.022     3.080 
  435    5      0.010     1.374 
  436   50      0.000     0.000 
  437  505      0.000     0.000 
  438  506      0.032     4.548 
  439  507      0.044     6.163 
  440  508      0.000     0.000 
  441  509      0.009     1.242 
  442   51      0.039     5.580 
  443   52      0.000     0.000 
  444   53      0.016     2.309 
  445   54      0.000     0.000 
  446   55      0.034     4.772 
  447   56      0.191    26.955 
  448   57      0.000     0.000 
  449   58      0.012     1.725 
  450   59      0.001     0.160 
  451    6      0.000     0.000 
  452   60      0.029     4.038 
  453   61      0.234    33.153 
  454   62      0.000     0.000 
  455   63      0.000     0.000 
  456   64      0.000     0.000 
  457   65      0.022     3.103 
  458   66      0.005     0.684 
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  459   67      0.000     0.000 
  460   68      0.035     4.968 
  461   69      0.019     2.622 
  462    7      0.053     7.504 
  463   70      0.000     0.000 
  464   71      0.054     7.702 
  465   72      0.000     0.000 
  466   73      0.000     0.000 
  467   74      0.143    20.202 
  468   75      0.000     0.000 
  469   76      0.016     2.301 
  470   77      0.037     5.254 
  471   78      0.054     7.606 
  472   79      0.017     2.449 
  473    8      0.000     0.000 
  474   80      0.000     0.000 
  475   81      0.000     0.000 
  476   82      0.000     0.000 
  477   83      0.018     2.554 
  478   84      0.030     4.296 
  479   85      0.010     1.469 
  480   86      0.010     1.344 
  481   87      0.000     0.000 
  482   88      0.000     0.000 
  483   89      0.042     5.995 
  484    9      0.001     0.153 
  485   90      0.044     6.216 
  486   91      0.050     7.085 
  487   92      0.000     0.000 
  488   93      0.000     0.000 
  489   94      0.027     3.885 
  490   95      0.000     0.000 
  491   96      0.000     0.000 
  492   97      0.006     0.852 
  493   98      0.001     0.160 
  494   99      0.000     0.000 
Descriptive Statistics 
                          1         2 
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                   Eigenvec nEigenvec 
                  --------- --------- 
    1       Mean      0.024     3.430 
    2    Std Dev      0.038     5.359 
    3        Sum     11.983  1694.616 
    4   Variance      0.001    28.718 
    5        SSQ      1.000 20000.000 
    6      MCSSQ      0.709 14186.795 
    7   Euc Norm      1.000   141.421 
    8    Minimum      0.000     0.000 
    9    Maximum      0.257    36.413 
   10   N of Obs    494.000   494.000 
   11  N Missing      0.000     0.000 
Network centralization index = 34.61% 
Centrality scores saved as dataset      ASA_SNA_Whole_Network-eig (C:\Program Files 
(x86)\Analytic Technologies\ASA_SNA_Whole_Network-eig) 
 
---------------------------------------- 
Running time:  00:00:01 
Output generated:  03 Jul 15 11:28:30 
Copyright (c) 2002-12 Analytic Technologies 
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Appendix 11: Closeness Results 
MULTIPLE CENTRALITY MEASURES 
-------------------------------------------------------------------------------- 
Input dataset:                          ASA_SNA_Whole_Network (E:\Loughborough Docs and pdfs\PhD 
stuffs\ASA_SNA_Whole_Network) 
Output dataset:                         ASA_SNA_Whole_Network-cent (E:\Loughborough Docs and 
pdfs\PhD stuffs\ASA_SNA_Whole_Network-cent) 
Treat data as:                          Directed 
Type of scores to output:               Raw scores 
Undefined dist in closeness:            replace with max dist + 1 
 
Closeness Centrality Measures 
 
            1    2 
         OutC InCl 
         ---- ---- 
  1   1  1572 1572 
  2  10  1552 1552 
  3 100  1598 1598 
  4 101  1563 1563 
  5 102  2465 2465 
  6 103  2465 2465 
  7 104  2465 2465 
  8 105  1572 1572 
  9 106  1647 1647 
 10 107  1571 1571 
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 11 108  1608 1608 
 12 109  1590 1590 
 13  11  1540 1540 
 14 110  1544 1544 
 15 111  1597 1597 
 16 113  2465 2465 
 17 114  2465 2465 
 18 115  1567 1567 
 19 116  1556 1556 
 20 117  2465 2465 
 21 118  1538 1538 
 22 119  1568 1568 
 23  12  2465 2465 
 24 120  1539 1539 
 25 121  2465 2465 
 26 122  2465 2465 
 27 123  1605 1605 
 28 124  2465 2465 
 29 125  1554 1554 
 30 126  2465 2465 
 31 127  2465 2465 
 32 128  1558 1558 
 33 129  2465 2465 
 34  13  1682 1682 
 35 130  2465 2465 
 36 131  1566 1566 
 37 132  2465 2465 
 38 133  1543 1543 
 39 134  2465 2465 
 40 135  1681 1681 
 41 136  1569 1569 
 42 137  2465 2465 
 43 138  2465 2465 
 44 139  1543 1543 
 45  14  1547 1547 
 46 140  1413 1413 
 47 141  2465 2465 
 48 142  1554 1554 
 49 143  2465 2465 
 50 144  2465 2465 
  Page 312 
 51 145  2465 2465 
 52 146  2465 2465 
 53 147  1559 1559 
 54 148  2465 2465 
 55 149  1628 1628 
 56  15  1524 1524 
 57 150  2465 2465 
 58 151  1601 1601 
 59 152  2465 2465 
 60 153  1581 1581 
 61 154  1536 1536 
 62 155  1606 1606 
 63 156  1620 1620 
 64 157  1540 1540 
 65 158  2465 2465 
 66 159  1599 1599 
 67  16  2465 2465 
 68 160  1538 1538 
 69 161  2465 2465 
 70 162  1580 1580 
 71 163  1581 1581 
 72 164  1647 1647 
 73 165  2465 2465 
 74 166  1571 1571 
 75 167  2465 2465 
 76 168  1524 1524 
 77 169  2465 2465 
 78  17  1589 1589 
 79 170  2465 2465 
 80 171  2465 2465 
 81 172  1568 1568 
 82 173  1558 1558 
 83 174  2465 2465 
 84 175  1620 1620 
 85 176  2465 2465 
 86 177  1541 1541 
 87 178  2465 2465 
 88 179  1569 1569 
 89  18  1546 1546 
 90 180  2465 2465 
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 91 181  1562 1562 
 92 182  1557 1557 
 93 183  1600 1600 
 94 184  1724 1724 
 95 185  1572 1572 
 96 186  1563 1563 
 97 187  1554 1554 
 98 188  1546 1546 
 99 189  2465 2465 
100  19  1584 1584 
101 190  2465 2465 
102 191  1568 1568 
103 192  1541 1541 
104 193  1562 1562 
105 194  1386 1386 
106 195  2465 2465 
107 196  1554 1554 
108 197  2465 2465 
109 198  2465 2465 
110 199  2465 2465 
111   2  1543 1543 
112  20  2465 2465 
113 200  1447 1447 
114 201  1577 1577 
115 202  2465 2465 
116 203  1650 1650 
117 204  1436 1436 
118 205  2465 2465 
119 206  2465 2465 
120 207  2465 2465 
121 208  1549 1549 
122 209  2465 2465 
123  21  2465 2465 
124 210  2465 2465 
125 211  2465 2465 
126 212  1545 1545 
127 213  1540 1540 
128 214  2465 2465 
129 215  2465 2465 
130 216  1650 1650 
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131 217  2465 2465 
132 218  1603 1603 
133 219  1568 1568 
134  22  1376 1376 
135 220  2465 2465 
136 221  1564 1564 
137 222  1546 1546 
138 223  1534 1534 
139 224  2465 2465 
140 225  1600 1600 
141 226  1581 1581 
142 227  1572 1572 
143 228  1573 1573 
144 229  1565 1565 
145  23  2465 2465 
146 230  1539 1539 
147 231  1555 1555 
148 232  2465 2465 
149 233  2465 2465 
150 234  1563 1563 
151 235  2465 2465 
152 236  1659 1659 
153 237  1613 1613 
154 238  1472 1472 
155 239  1691 1691 
156  24  2465 2465 
157 240  2465 2465 
158 241  2465 2465 
159 242  1559 1559 
160 243  1538 1538 
161 244  1556 1556 
162 245  1541 1541 
163 246  1434 1434 
164 247  1587 1587 
165 248  1557 1557 
166 249  2465 2465 
167  25  2465 2465 
168 250  1676 1676 
169 251  2465 2465 
170 252  1557 1557 
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171 253  1563 1563 
172 254  2465 2465 
173 255  1676 1676 
174 256  1563 1563 
175 257  1554 1554 
176 258  1539 1539 
177 259  1574 1574 
178  26  1493 1493 
179 260  2465 2465 
180 261  2465 2465 
181 262  1586 1586 
182 263  1579 1579 
183 264  2465 2465 
184 265  2465 2465 
185 266  2465 2465 
186 267  2465 2465 
187 268  1586 1586 
188 269  1546 1546 
189  27  2465 2465 
190 270  1433 1433 
191 271  1565 1565 
192 272  1589 1589 
193 273  1633 1633 
194 274  1676 1676 
195 275  1574 1574 
196 276  2465 2465 
197 277  1563 1563 
198 278  1571 1571 
199 279  1643 1643 
200  28  1577 1577 
201 280  1602 1602 
202 281  2465 2465 
203 282  1541 1541 
204 283  1568 1568 
205 284  1567 1567 
206 285  1582 1582 
207 286  1572 1572 
208 287  1584 1584 
209 288  1553 1553 
210 289  1551 1551 
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211  29  2465 2465 
212 290  1642 1642 
213 291  1371 1371 
214 292  1574 1574 
215 293  1576 1576 
216 294  1736 1736 
217 295  1545 1545 
218 296  2465 2465 
219 297  2465 2465 
220 298  2465 2465 
221 299  2465 2465 
222   3  1627 1627 
223  30  2465 2465 
224 300  2465 2465 
225 301  1431 1431 
226 302  2465 2465 
227 303  1577 1577 
228 304  1547 1547 
229 305  2465 2465 
230 306  2465 2465 
231 307  2465 2465 
232 308  2465 2465 
233 309  2465 2465 
234  31  1641 1641 
235 310  2465 2465 
236 311  1657 1657 
237 312  2465 2465 
238 313  1569 1569 
239 314  2465 2465 
240 315  2465 2465 
241 316  2465 2465 
242 317  1556 1556 
243 318  1578 1578 
244 319  1607 1607 
245  32  1564 1564 
246 320  1542 1542 
247 321  2465 2465 
248 322  2465 2465 
249 323  1555 1555 
250 324  1573 1573 
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251 325  1597 1597 
252 326  1567 1567 
253 327  1543 1543 
254 328  1676 1676 
255 329  1581 1581 
256  33  1565 1565 
257 330  1536 1536 
258 331  1600 1600 
259 332  1647 1647 
260 333  2465 2465 
261 334  2465 2465 
262 335  1612 1612 
263 336  1575 1575 
264 337  1561 1561 
265 338  2465 2465 
266 339  1622 1622 
267  34  2465 2465 
268 340  2465 2465 
269 341  2465 2465 
270 342  2465 2465 
271 343  1584 1584 
272 344  1569 1569 
273 345  1536 1536 
274 346  2465 2465 
275 347  2465 2465 
276 348  1683 1683 
277 349  1536 1536 
278  35  1724 1724 
279 350  1622 1622 
280 351  2465 2465 
281 352  2465 2465 
282 353  2465 2465 
283 354  2465 2465 
284 355  1539 1539 
285 356  2465 2465 
286 357  2465 2465 
287 358  1862 1862 
288 359  1546 1546 
289  36  2465 2465 
290 360  1862 1862 
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291 361  2465 2465 
292 362  2465 2465 
293 363  1557 1557 
294 364  1607 1607 
295 365  1724 1724 
296 366  2465 2465 
297 367  1640 1640 
298 368  2465 2465 
299 369  1570 1570 
300  37  1543 1543 
301 370  2465 2465 
302 371  1560 1560 
303 372  1581 1581 
304 373  2465 2465 
305 374  1543 1543 
306 375  1554 1554 
307 376  1552 1552 
308 377  2465 2465 
309 378  1569 1569 
310 379  1583 1583 
311  38  1557 1557 
312 381  1576 1576 
313 382  2465 2465 
314 383  1723 1723 
315 384  2465 2465 
316 385  2465 2465 
317 386  2465 2465 
318 387  1537 1537 
319 388  2465 2465 
320 389  2465 2465 
321  39  2465 2465 
322 390  2465 2465 
323 391  1593 1593 
324 392  2465 2465 
325 393  2465 2465 
326 394  1538 1538 
327 395  1639 1639 
328 396  2465 2465 
329 397  1543 1543 
330 398  1570 1570 
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331 399  2465 2465 
332   4  1466 1466 
333  40  2465 2465 
334 400  1562 1562 
335 401  2465 2465 
336 402  2465 2465 
337 403  1599 1599 
338 404  1558 1558 
339 405  2465 2465 
340 406  1561 1561 
341 407  2465 2465 
342 408  2465 2465 
343 409  1595 1595 
344  41  2465 2465 
345 410  1541 1541 
346 411  1577 1577 
347 412  1554 1554 
348 413  2465 2465 
349 414  1568 1568 
350 415  2465 2465 
351 416  2465 2465 
352 417  1589 1589 
353 418  2465 2465 
354 419  1543 1543 
355  42  2465 2465 
356 420  2465 2465 
357 421  1596 1596 
358 422  1570 1570 
359 423  2465 2465 
360 424  2465 2465 
361 425  1676 1676 
362 426  1640 1640 
363 427  1669 1669 
364 428  1676 1676 
365 429  1673 1673 
366  43  2465 2465 
367 430  1674 1674 
368 431  1644 1644 
369 432  2465 2465 
370 433  1561 1561 
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371 434  1567 1567 
372 435  2465 2465 
373 436  1539 1539 
374 437  1570 1570 
375 438  1574 1574 
376 439  2465 2465 
377  44  1551 1551 
378 440  1583 1583 
379 441  2465 2465 
380 442  1570 1570 
381 443  1557 1557 
382 444  1544 1544 
383 445  2465 2465 
384 446  1651 1651 
385 447  1577 1577 
386 448  1540 1540 
387 449  1509 1509 
388  45  1724 1724 
389 450  2465 2465 
390 451  1583 1583 
391 452  1676 1676 
392 453  1676 1676 
393 454  1584 1584 
394 455  1583 1583 
395 456  1862 1862 
396 457  2465 2465 
397 458  1545 1545 
398 459  1538 1538 
399  46  1676 1676 
400 460  1556 1556 
401 461  1704 1704 
402 462  1538 1538 
403 463  2465 2465 
404 464  1582 1582 
405 465  1600 1600 
406 466  1552 1552 
407 467  1562 1562 
408 468  1562 1562 
409 469  1556 1556 
410  47  2465 2465 
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411 470  1621 1621 
412 471  1425 1425 
413 472  1439 1439 
414 473  1601 1601 
415 474  1605 1605 
416 475  1561 1561 
417 476  1542 1542 
418 477  1637 1637 
419 478  1600 1600 
420 479  1691 1691 
421  48  2465 2465 
422 480  1676 1676 
423 481  1603 1603 
424 482  1603 1603 
425 483  2465 2465 
426 484  1650 1650 
427 485  2465 2465 
428 486  1551 1551 
429 487  1579 1579 
430 488  1661 1661 
431 489  1551 1551 
432  49  1545 1545 
433 490  1557 1557 
434 491  1589 1589 
435   5  1671 1671 
436  50  2465 2465 
437 505  2465 2465 
438 506  1565 1565 
439 507  1573 1573 
440 508  2465 2465 
441 509  1670 1670 
442  51  1564 1564 
443  52  2465 2465 
444  53  1563 1563 
445  54  2465 2465 
446  55  1549 1549 
447  56  1452 1452 
448  57  2465 2465 
449  58  1618 1618 
450  59  1862 1862 
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451   6  2465 2465 
452  60  1567 1567 
453  61  1400 1400 
454  62  2465 2465 
455  63  2465 2465 
456  64  2465 2465 
457  65  1609 1609 
458  66  1705 1705 
459  67  2465 2465 
460  68  1556 1556 
461  69  1631 1631 
462   7  1557 1557 
463  70  2465 2465 
464  71  1548 1548 
465  72  2465 2465 
466  73  2465 2465 
467  74  1469 1469 
468  75  2465 2465 
469  76  1604 1604 
470  77  1563 1563 
471  78  1539 1539 
472  79  1630 1630 
473   8  2465 2465 
474  80  2465 2465 
475  81  2465 2465 
476  82  2465 2465 
477  83  1611 1611 
478  84  1585 1585 
479  85  1603 1603 
480  86  1652 1652 
481  87  2465 2465 
482  88  2465 2465 
483  89  1542 1542 
484   9  1877 1877 
485  90  1546 1546 
486  91  1536 1536 
487  92  2465 2465 
488  93  2465 2465 
489  94  1578 1578 
490  95  2465 2465 
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491  96  2465 2465 
492  97  1657 1657 
493  98  1862 1862 
494  99  2465 2465 
---------------------------------------- 
Running time:  00:00:01 
Output generated:  03 Jul 15 11:36:40 
UCINET 6.510 Copyright (c) 1992-2012 Analytic Technologies 
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Appendix 12: Network Density Result 
DENSITY / AVERAGE MATRIX VALUE 
-------------------------------------------------------------------------------- 
Input dataset:                          ASA_SNA_Whole_Network (E:\Loughborough Docs and pdfs\PhD 
stuffs\ASA_SNA_Whole_Network) 
Output dataset:                         ASA_SNA_Whole_Network-density (E:\Loughborough Docs 
and pdfs\PhD stuffs\ASA_SNA_Whole_Network-density) 
                                1     2     3  
                            Avg V Std D Avg W  
                             alue    ev td De  
gree  
                            ----- ----- -----  
1 SNA 0.019 0.143 9.409  
 
1 rows, 3 columns, 1 levels. 
---------------------------------------- 
Running time:  00:00:01 
Output generated:  03 Jul 15 10:57:40 
UCINET 6.510 Copyright (c) 1992-2012 Analytic Technologies 
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Appendix 13: Sample of KM Survey Questions) 
Knowledge Management (KM) Survey 
Thank you for meeting up with me; I would appreciate it if you could spend 5 
minutes completing the KM Survey below. This will give me a better 
understanding of the current state of KM at the ASA.  Please answer yes or no 
to the questions below. 
Knowledge Management is: "a systematic effort to enable information and 
knowledge to grow, flow, and create value. The discipline is about creating 
and managing the process to get the right knowledge to the right people at 
the right time and help people share and act on information in order to 
improve organisational performance." 
Numbe
r 
Questions Answer 
(Yes/No) 
1 Do you understand what Knowledge Management 
is? (please see description above) 
  
2 Is the organisation doing anything it calls knowledge 
management? 
  
3 Is there a general consensus in the organisation 
about what knowledge management means?  
  
4 Is the organisation doing something that, although 
not called knowledge management, falls under the 
definition of knowledge management? 
  
5 Has a business need for knowledge management 
been identified? 
  
6 Does senior management understand and support 
knowledge management as a key to the 
organisation’s business strategy? 
  
7 Are people specifically assigned to knowledge 
management activities? 
  
8 Does the organisation as a whole know what 
knowledge it already has? 
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9 Do the people who need information know who has 
it and how to find it? 
  
10 Is knowledge systematically transferred from one 
part of the organisation to another? 
  
11 Is knowledge consistently gathered from outside the 
organisation for internal use? 
  
12 Is technology used effectively to share knowledge 
within the organisation? 
  
13 Are people networks accustomed to effectively 
sharing knowledge within the organisation? 
  
14 Does the culture of the organisation encourage 
people to share their knowledge and reward them 
for doing so? 
  
15 Is the organisation taking full advantage of its 
knowledge to improve its products and services? 
  
16 Does the organisation measure the impact or success 
of its knowledge management efforts? 
  
 
